/ -4 



ESS* 



^Pf^HT WORLD INTELLECTUAL PROPERTY ORGANIZATION X 

A X International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(51) International Patent Classification 6 : 
A61K 31/465, C07D 417/12 



Al 



(11) International Publication Number: WO 97/29748 

(43) International Publication Date: 21 August 1997 (21.08.97) 



(21) International Application Number: PCT/US97/03956 

(22) International Filing Date: 20 February 1997 (20.02.97) 



(30) Priority Data: 

08/603,975 
08/754,715 
08/799,616 



20 February 1996 (20.02.96) US 

2 1 November 1 996 (2 1 . 1 1 .96) US 
13 February 1997 (13.02.97) US 



(71) Applicant: BRISTOL-MYERS SQUIBB COMPANY 

[US/US]; P.O. Box 4000, Princeton, NJ 08543-4000 (US). 

(72) Inventors: MURUGESAN, Natesan; 42 Millbrook Drive, 

Princeton Junction, NJ 08550 (US). BARRISH, Joel, C; 46 
Heather Valley Road, Holland, PA 18966 (US). SPERGEL, 
Steven, H.; 1807 Jericho Drive, Warrington, PA 18966 (US). 

(74) Agents: BABAJKO, Suzanne, E. et al.; Bristol-Myers Squibb 
Company, P.O. Box 4000, Princeton, NJ 08543-4000 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL, 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, UZ, VN, 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ f BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(I) 



(54) Title: SUBSTITUTED BIPHENYL ISOXAZOLE SULFONAMIDES 

(57) Abstract 

Compounds of formula (I) 
inhibit the activity of endothelin. 
The symbols are defined as follows: 
R 1 , R 2 , R 3 and R 4 are each directly 
bonded to a ring carbon and are each 
independently (a) hydrogen; (b) alkyl, 
alkenyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkylalkyl, cycloalkenyl, 
cycloalkenylalkyl, aryl, aryloxy, 
aralkyl or aralkoxy, any of which 
may be substituted with Z 1 , Z 2 and 
Z 3 ; (c) halo; (d) hydroxyl; (e) cyano; 
(f) nitro; (g) -C(0)H or -C(0)R*; (h) 
-CO2H or -CO2R 5 ; (i) -Z 4 -NR 6 R 7 ; (j) 
-Z 4 -N(R 10 )-Z 5 -NR 8 R 9 ; or (k) R 3 and 
R 4 together may also be alkylene or 
alkenylene, either of which may be 

substituted with Z 1 , Z 2 and Z 3 , completing a 4- to 8-membered saturated, unsaturated or aromatic ring together with the carbon atoms to 
which they are attached; and the remaining symbols are as denned in the specification. 
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SUBSTITUTED BX PHENYL ISOXAZOLE SULFONAMIDES 

Field of the Invention 

This invention relates to endothelin antagonists 
5 useful, inter alia, for the treatment of hypertension. 

Brief Description of the Invention 

Compounds of the formula 
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15 



K 




R' 




R 



11 



(CH 2 )P 
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R" 



R' 
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30 



its enantiomers and diastereomers, and pharmaceutically 
acceptable salts thereof are endothelin receptor 
antagonists useful, inter alia , as antihypertensive agents. 

Throughout this specification, the above symbols are 
defined as follows: 

one of X and Y is N and the other is O; 

R 1 , R 2 , R 3 and R 4 are each directly bonded to a ring 
carbon and are each independently 

(a) hydrogen; 

(b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkylalkyl , cycloalkenyl , 

eye loalkenyl alkyl, aryl, aryloxy, aralkyl or 
aralkoxy, any of which may be substituted with 
Z 1 , Z 2 and Z 3 ; 

(c) halo; 

(d) hydroxyl; 

( e ) cyano ; 

(f) nitro; 

(g) -C(0)H or -C(0)R 5 ; 

(h) -CO2H or -CO2R 5 ; 



- 1 - 
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(i) -Z 4 -NR 6 R7 ; 

(j) -Z 4 -N(RlO)_ z 5_ NR 8 R 9. or 

(k) r3 and R 4 together may also be alkylene or 

alkenylene, either of which may be substituted 
with Z 1 , Z 2 and Z 3 , completing a 4- to 8- 
membered saturated, unsaturated or aromatic 
ring together with the carbon atoms to which 
they are attached; 
R 5 is alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl or 
aralkyl, any of which may be substituted with Z 1 , z 2 and 
Z 3 ; 

R 6 , R 7 , R8, r9 and RlO are each independently 
( a ) hydrogen ; or 

15 (b > alkyl, cycloalkyl, cycloalkylalkyl, 

cycloalkenylalkyl, aryl or aralkyl, any of 
which may be substituted with Z 1 , z 2 and Z 3 ; or 
R 6 and R 7 together may be alkylene or alkenylene, 
either of which may be substituted with Z 1 , Z 2 and Z 3 , 
completing a 3- to 8-membered saturated or unsaturated ring 
together with the nitrogen atom to which they are attached; 
or any two of r8, r9 and RlO together are alkylene or 
alkenylene, either of which may be substituted with Z 1 Z 2 
and Z J , completing a 3- to 8-membered saturated or 
25 unsaturated ring together with the atoms to which they are 
attached; 

R 11 , R 1 2 / r13 and R 14 are each independently 

( a ) hydrogen ; 

(b) alkyl, alkenyl, alkynyl, alkoxy, 
cycloalkyl , cycloalkylalkyl , 
cycloalkenyl , cycloalkenylalkyl , aryl , 
aryloxy, aralkyl or aralkoxy, any of 

which may be substituted with Z 1 , Z 2 and Z 3 , 

(c) heterocycle, substituted heterocycle or 
35 heterocyclooxy; 

(d) halo; 

( e ) hydr oxy 1 ; 
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( f ) cyano ; 

(g) nitro; 

(h) -C(0)H or -C(0)R 5 ; 

(i) -CO2H or -CO2R 5 ; 

(j) -SH, -S(0) n R 5 , -StOlm-OH, -S(0) m -OR 5 , 
-O-S (O)m-OR 5 , -0-S(0)mOH or 
-0-S(0) m -OR 5 ; 

(k) -Z 4 -NR 6 R 7 ; or 

(1) -Z 4 -N(R 10 ) -Z 5 -NR 8 R 9 ; 

Z 1 , Z^ and Z^ are each independently 

( a ) hydrogen ; 

(b) halo; 

( c ) hydroxy ; 

(d) alkyl; 

(e) alkenyl; 

( f ) ary 1 ; 

(g) aralkyl; 

(h) alkoxy; 

(i) aryloxy; 
(j) aralkoxy; 

(k) heterocycle, substituted heterocycle or 

he t er o cy c 1 ooxy ; 
(1) -SH, -S(0) n Z 6 , -S(0) m -OH, -S(0) m -OZ 6 , 

-0-S(0) m -Z 6 , -0-S(0) m OH or -O-S <0) m -OZ 6 ; 

(m) oxo; 

(n) nitro; 

( o ) cyano ; 

(p) -C(0)H or -C(0)Z 6 ; 

(q) -CO2H or -CO2Z 6 ; 

(r) -Z 4 -NZ 7 Z 8 ; 

(s) -Z 4 -N(Z 1:L )-Z 5 -H; 

(t) -Z 4 -N(Z 1:L ) -Z 5 -Z 6 ; or 

(u) -Z 4 -N(Z 1:1 -) -Z 5 -NZ 7 Z 8 ; 

Z 4 and Z 5 are each independently 

(a) a single bond; 

(b) -Z 9 -S(0) n -Z 10 -; 

(c) -Z 9 -C(0)-Z 10 -; 
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(d) -z9-C(S)-zlO_. 

(e) -z9-O-zl0_. 

(f) -Z9-S-Zl0_. 

(g) -z9-0-C(0) -Z 10 -; or 

(h) -z9-C(O)-O-Z 10 - ; 

Z 6 is alkyl; alkyl substituted with one to three 
groups selected from halogen, aryl, aryloxy and alkoxy; 
alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted with 
one to three groups selected from alkyl, aryl, alkenyl and 
alkoxyaryl; cycloalkyl to which is fused a benzene ring; 
aryloxy substituted with one or two halogens; 
cycloalkylalkyl ; cycloalkenyl ; cycloalkenylalkyl ; aryl; 
aryl substituted with methylenedioxy or one to four groups 
selected from alkyl, dialkylamino, cyano, halogen, 
trihaloalkyl , alkoxy, trihaloalkoxy, dialkylaminocarbonyl , 
alkylcarbonylamino, arylalkoxy, aryloxyalkyl , 
alkylaryloxyalkyl and heterocycle; or heterocycle or 
substituted heterocycle; 

Z 7 and Z 8 are each independently hydrogen, alkyl, 
cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl or 
aralkyl, or Z 7 and Z 8 together are alkylene or alkenylene, 
completing a 3- to 8-membered saturated or unsaturated ring 
together with the nitrogen atom to which they are attached; 
Z 9 and Z 10 are each independently a single bond, 
25 alkylene, alkenylene or alkynylene; 

zll is 

( a ) hydrogen ; or 

(b) alkyl, alkyl substituted with one, two or three 
halogens, cycloalkyl, cycloalkylalkyl, 
cycloalkenylalkyl, aryl or aralkyl; 

or any two of Z 7 , Z 8 and Z 1 * together are alkylene or 
alkenylene, completing a 3- to 8-membered saturated or 
unsaturated ring together with the atoms to which they are 
attached; 

35 J is O, S, N or . 

K and L are N or C, provided that at least 
one of K or L is C; 



20 



30 



WO 97/29748 



PCT/US97/03956 



R 15 is hydrogen, alkyl, hydroxyethoxy methyl or 
methoxyethoxy methyl; 

each m is independently 1 or 2 ; 
each n is independently 0, 1 or 2; and 
5 p is 0 or an integer from 1 to 2. 

For compound I, it is preferred that at least one, or 
most preferably all, of the substituent groups are as 
follows : 

10 R 1 and R 2 are each independently hydrogen, alkyl, 

alkoxy, aryl, hydroxyalkyl , -CO2R 5 or -Z 4 -NR 6 R 7 ; 

R 3 and R 4 are each independently alkyl; and 

r11 # r12 7 r13 anc i R 14 are each independently hydrogen, 

hydroxy, amino, heterocyclo, alkenyl, alkoxy, carboxamide 
15 or substituted lower alkyl. 

Most preferred compounds are those wherein at least 

one, or most preferably all, of the substituent groups are 

as follows: 

R 1 and R 2 are each independently lower alkyl or 

20 hydrogen ; 

R 3 and R 4 are each independently lower alkyl, 

especially methyl; and 

R 12 , R 13 and R 14 are hydrogen and R 11 is hydrogen, 
hydroxy, amino, heterocyclo, alkenyl, alkoxy, carboxamide 

25 or substituted lower alkyl . 

Compounds of interest include those, inter alia, 
wherein at least one of (i) to (iv) applies: (i) at least 
one of R 11 , R 12 , R 13 or R 14 (preferably R 11 ) is 
heterocycle, substituted heterocycle or heterocyclooxy; 

30 (ii) at least one of Z 1 , Z 2 or Z 3 is aryl, heterocycle, 
substituted heterocycle or heterocyclooxy; (iii) Z 6 is 
alkyl substituted with one to three groups selected from 
halogen, aryl, aryloxy and alkoxy, wherein at least one 
substituent is other than aryl; alkyl substituted with two 

35 or three aryl groups; cycloalkyl substituted with one to 
three groups selected from alkyl, aryl, alkenyl and 
alkoxyaryl; cycloalkyl to which is fused a benzene ring; 
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aryloxy substituted with one or two halogens; aryl 
substituted with methylenedioxy; aryl substituted with one 
to four groups selected from alkyl, dialkylamino, cyano, 
halogen, trihaloalkyl , alkoxy, trihaloalkoxy, 
dialkylaminocarbonyl , alkylcarbonylamino, arylalkoxy, 
aryloxyalkyl, alkylaryloxyalkyl and heterocycle; or 
heterocycle or substituted heterocycle; or (iv) is 
alkyl substituted with one, two or three halogens. 
Especially of interest are compounds where (i) applies, or 
where at least one of the groups recited in (ii) to (iv) 
(Zl, Z 2, Z 3, Z 6 or Z ll> forms part of a group r11 (e.g., is 
or forms part of the substituent of a substituted alkyl 
group which is R 11 ) . 

Particularly preferred compounds include those of the 
15 Examples of the present specification. 
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Detailed Description of the invention 

Listed below are definitions of terms used in this 
specification. These definitions apply to the terms as 
used throughout this specification, individually or as part 
of another group, unless otherwise limited in specific 
instances . 

The term "alkyl" or "alk-" refers to straight or 
branched chain hydrocarbon groups having 1 to 10 carbon 
atoms, preferably 1 to 7 carbon atoms. The expression 
"lower alkyl" refers to alkyl groups of 1 to 4 carbon 
atoms . 

The term "alkoxy" refers to alkyl-O- . 

The term "aryl" or "ar-" refers to phenyl, naphthyl 
30 and biphenyl. 

The term "alkenyl" refers to straight or branched 
chain hydrocarbon groups of 2 to 10 carbon atoms having at 
least one double bond. Groups of two to four carbon atoms 



25 



35 



The term "alkynyl" refers to straight or branched 
chain groups of 2 to 10 carbon atoms having at least one 
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triple bond. Groups of two to four carbon atoms are 
preferred. 

The term "alkylene" refers to a straight chain bridge 
of 1 to 5 carbon atoms connected by single bonds (e.g., - 
5 (CH2)x~ wherein x is 1 to 5) , which may be substituted with 

1 to 3 lower alkyl groups. 

The term "alkenylene" refers to a straight chain 

bridge of 2 to 5 carbon atoms having one or two double 

bonds that is connected by single bonds and may be 

10 substituted with 1 to 3 lower alkyl groups. Exemplary 
alkenylene groups are -CH=CH~CH=CH- , -CH2-CH=CH- # 

-CH2-CH=CH-CH2~, -C (CH3 ) 2CH=CH- and -CH (C2H5 ) -CH=CH- . 

The term "alkynylene" refers to a straight chain 
bridge of 2 to 5 carbon atoms that has a triple bond 
15 therein, is connected by single bonds, and may be 

substituted with 1 to 3 lower alkyl groups. Exemplary 
alkynylene groups are -CSC-, -CH2-C5C-, -CH (CH3 ) -C =C- 

and -C=C-CH(C2H5)CH2-. 

The term "alkanoyl" refers to groups of the formula 
20 -C(O) alkyl. 

The terms "cycloalkyl" and "cycloalkenyl " refer to 
cyclic hydrocarbon groups of 3 to 8 carbon atoms. 

The term "hydroxyalkyl " refers to an alkyl group 
including one or more hydroxy radicals such as -CH2CH2OH, - 

25 CH2CH20HCH20H, -CH(CH20H)2 and the like. 

The terms "halogen" and "halo" refer to fluorine, 
chlorine, bromine and iodine. 

The terms "heterocycle" , "heterocyclic" and 
"heterocyclo" refer to an optionally substituted, fully 

30 saturated or unsaturated, aromatic or nonaromatic cyclic 

group, for example, which is a 4 to 7 membered monocyclic, 
7 to 11 membered bicyclic, or 10 to 15 membered tricyclic 
ring system, which has at least one heteroatom in at least 
one carbon atom-containing ring. Each ring of the 

35 heterocyclic group containing a heteroatom may have 1, 2, 3 
or 4 heteroatoms selected from nitrogen atoms, oxygen atoms 
or sulfur atoms, where the nitrogen and sulfur heteroatoms 
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may optionally be oxidized and the nitrogen heteroatoms may 
optionally be quaternized. The heterocyclic group may be 
attached at any heteroatom or carbon atom. 

Exemplary monocyclic heterocyclic groups include 
pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl 
imidazolyl, imidazolinyl , imidazolidinyl , oxazolyl, 
oxazolidinyl , isoxazolinyl , isoxazolyl , thiazolyl , 
thiadiazolyl , thiazolidinyl , iso thiazolyl , 
isothiazolidinyl, furyl, tetrahydrofuryl , thienyl, 
oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl , 
2 -oxopiperidinyl , 2 -oxopyrrolodinyl , 2 -oxoazepinyl , 
azepinyl, 4-piperidonyl , pyridyl, pyrazinyl, pyrimidinyl, 
pyr idaz inyl , tetrahydropyranyl , morpholinyl , 
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl 
sulfone, 1, 3-dioxolane, tetrahydro-1 , 1-dioxo thienyl, 
thiadiazolyl, dihydro thiazolyl , tetrazolyl, and triazolyl, 
and the like. 

Exemplary bicyclic heterocyclic groups include 
indolyl , benzothiazolyl , benzoxazolyl , benzothienyl , 
quinuclidinyl , quinolinyl , tetra-hydroisoquinolinyl , 
isoquinolinyl, benzimidazolyl , benzopyranyl , indolizinyl, 
benzof uryl , chromonyl , coumarinyl , benzopyranyl , 
cinnolinyl, quinoxalinyl , indazolyl, pyrrolopyridyl , 
furopyridinyl (such as f uro [2 , 3-c]pyridinyl , 
25 furo[3, 2-b]pyridinyl] or furo [2 , 3-b]pyridinyl) , 
dihydroisoindolyl , dihydroquinazolinyl (such as 
3 , 4 -dihydro- 4- 

oxo-quinazolinyl ) , tetrahydroquinolinyl , pyrazolopyridyl , 
dihydrobenzoxazolyl , benzotriazolyl , triazolopyridinyl , 
pyr idooxaz inyl, and azabenz imidazolyl, and the like. 

Exemplary tricyclic heterocyclic groups include 
carbazolyl, benzidolyl, phenanthrolinyl , acridinyl, 
phenanthridinyl, xanthenyl and the like. 

The expression "substituted heterocycle" refers to a 
heterocycle substituted with 1, 2 or 3 of the following: 
(a) alkyl, especially lower alkyl, or 
haloalkyl (including alkyl 
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substituted with one or more 
halogens) ; 

(b) hydroxy (or protected hydroxy) ; 

(c) halo; 

5 (d) oxo (i.e. = 0) ; 

(e) amino, alkylamino or dialkylamino; 

(f) alkoxy; 

(g) carbocyclo, such as cycloalkyl; 

(h) car boxy; 

10 (i) heterocyclooxy; 

(j) alkoxycarbonyl , such as unsubstituted 

lower alkoxycarbonyl; 
(k) carbamyl, alkylcarbamyl or 
dialkylcarbamyl ; 
15 (1) mercapto; 

(m) nitro; 
( n ) cyano ; 
(o) carboalkoxy; 

(p) sulf onamido, sulf onamidoalkyl or 
20 sul f onamidodialkyl ; 



. x R 5 C N 

(q) || | 



R 6 



(r) 



R 5 S0 2 N- 



R 6 



25 ( s ) aryl ; 

( t) alkylcarbonyloxy; 

( u ) aryl c arbony 1 oxy ; 

(v) arylthio; 

(w) aryl oxy ; 
30 (x) alkylthio; 

(y) formyl; 

( z ) arylalkyl ; 

(a') aryl substituted with at least one alkyl, 
cycloalkyl, alkoxy, hydroxy, amino, 
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alkylamino, dialkylamino, halo or 
trihaloalkyl ; 

(b') a further heterocycle or substituted 
heterocycle as defined herein, especially bonded 
by a single bond to said 
heterocycle ; 

(C) alkylcarbonyl; or 
(d') =S. 

The term "heterocyclooxy" denotes a heterocyclic group 
bonded through an oxygen bridge. 

Throughout the specification, groups and substituents 
thereof are chosen to provide stable moieties and 
compounds . 

The compounds of formula I form salts which are also 
15 within the scope of this invention. Pharmaceutically 

acceptable (i.e., non-toxic, physiologically acceptable) 
salts are preferred, although other salts are also useful, 
S^su, in isolating or purifying the compounds of this 
invention. 

The compounds of formula I may form salts with alkali 
metals such as sodium, potassium and lithium, with alkaline 
earth metals such as calcium and magnesium, with organic 
bases such as dicyclohexylamine, t -butyl amine, benzathine, 
N-methyl-D-glucamide and hydrabamine, and with amino acids 
such as arginine, lysine and the like. Such salts may be 
obtained by reacting compound I with the desired ion in a 
medium in which the salt precipitates or in an aqueous 
medium followed by lyophilization . 

When the r1 to r4 or rU to R H substituents comprise 
a basic moiety, such as amino or substituted amino, 
compound I may form salts with a variety of organic and 
inorganic acids. Such salts include those formed with 
hydrochloric acid, hydrogen bromide, methanesulf onic acid, 
sulfuric acid, acetic acid, maleic acid, benzenesulf onate, 
35 toluenesulf onate and various other sulfonates, nitrates, 
phosphates, borates, acetates, tartrates, maleates, 
citrates, succinates, benzoates, ascorbates, salicylates 
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and the like. Such salts may be formed by reacting 
compound I in an equivalent amount of the acid in a medium 
in which the salt precipitates or in an aqueous medium 
followed by lyophilization. 
5 In addition, when the R 1 to R 4 or R 11 to R 14 

substituents comprise a basic moiety such as amino, 
zwitterions ("inner salts") maybe formed. 

Certain of the R 1 to R 4 and R 11 to R 14 substituents of 
compound I may contain asymmetric carbon atoms . Such 

10 compounds of formula I may exist, therefore, in 

enantiomeric and diastereomeric forms and in racemic 
mixtures thereof. All are within the scope of this 
invention. Additionally, compound I may exist as 
enantiomers even in the absence of asymmetric carbons. All 

15 such enantiomers are within the scope of this invention. 

The compounds of formula I are antagonists of ET-1, 
ET-2 and/ or ET-3 and are useful in treatment of conditions 
associated with increased ET levels (e.g., dialysis, trauma 
and surgery) and of all endothelin-dependent disorders. 

20 They are thus useful as antihypertensive agents . By the 
administration of a composition having one (or a 
combination) of the compounds of this invention, the blood 
pressure of a hypertensive mammalian (e.g., human) host is 
reduced. They are also useful in pregnancy- induced 

25 hypertension and coma (preeclampsia and eclampsia) , acute 

portal hypertension and hypertension secondary to treatment 
with erythropoietin. 

The compounds of the present invention are also useful 
in the treatment of disorders related to renal, glomerular 

30 and mesangial cell function, including acute and chronic 

renal failure, glomerular injury, renal damage secondary to 
old age or related to dialysis, nephrosclerosis (especially 
hypertensive nephrosclerosis) , nephrotoxicity (including 
nephrotoxicity related to imaging and contrast agents and 

35 to cyclosporine) , renal ischemia, primary vesicoureteral 

reflux, glomerulosclerosis and the like. The compounds of 
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this invention may also be useful in the treatment of 
disorders related to paracrine and endocrine function. 

The compounds of the present invention are also useful 
in the treatment of endo toxemia or endotoxin shock as well 
as hemorrhagic shock. 

The compounds of the present invention are also useful 
in hypoxic and ischemic disease and as anti-ischemic agents 
for the treatment of, for example, cardiac, renal and 
cerebral ischemia and reperfusion (such as that occurring 
following cardiopulmonary bypass surgery) , coronary and 
cerebral vasospasm, and the like. 

In addition, the compounds of this invention may also 
be useful as an ti -arrhythmic agents; anti-anginal agents; 
anti-fibrillatory agents; anti-asthmatic agents; anti- 
atherosclerotic and anti-arteriosclerotic agents; additives 
to cardioplegic solutions for cardiopulmonary bypasses; 
adjuncts to thrombolytic therapy; and ant i -diarrheal 
agents. The compounds of this invention may be useful in 
therapy for myocardial infarction; therapy for peripheral 
vascular disease (e.g., Raynaud's disease and Takayashu's 
disease); treatment of cardiac hypertrophy (e.g., 
hypertrophic cardiomyopathy) ; treatment of primary 
pulmonary hypertension (e.g., plexogenic, embolic) in 
adults and in the newborn and pulmonary hypertension 
secondary to heart failure, radiation and chemo therapeutic 
injury, or other trauma; treatment of central nervous 
system vascular disorders, such as stroke, migraine and 
subarachnoid hemorrhage; treatment of central nervous 
system behavioral disorders; treatment of gastrointestinal 
diseases such as ulcerative colitis, Crohn's disease, 
gastric mucosal damage, ulcer and ischemic bowel disease ; 
treatment of gall bladder or bile duct-based diseases such 
as cholangitis; treatment of pancreatitis; regulation of 
cell growth; treatment of benign prostatic hypertrophy; 
35 restenosis following angioplasty or following any 
procedures including transplantation; therapy for 
congestive heart failure including inhibition of fibrosis; 
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inhibition of left ventricular dilatation, remodeling and 
dysfunction; and treatment of hepatotoxicity and sudden 
death. The compounds of this invention may be useful in 
the treatment of sickle cell disease including the 
5 initiation and/or evolution of the pain crises of this 

disease; treatment of the deleterious consequences of ET- 
producing tumors such as hypertension resulting from 
hemangiopericytoma; treatment of early and advanced liver 
disease and injury including attendant complications (e.g., 

10 hepatotoxicity, fibrosis and cirrhosis) ; treatment of 
spastic diseases of the urinary tract and/or bladder; 
treatment of hepatorenal syndrome; treatment of 
immunological diseases involving vasculitis such as lupus, 
systemic sclerosis, mixed cryoglobulinemia; and treatment 

15 of fibrosis associated with renal dysfunction and 

hepatotoxicity. The compounds of this invention may be 
useful in therapy for metabolic and neurological disorders ; 
cancer; insulin-dependent and non insulin-dependent 
diabetes mellitus; neuropathy; retinopathy; maternal 

20 respiratory distress syndrome; dysmenorrhea; epilepsy; 
hemorrhagic and ischemic stroke; bone remodeling; 
psoriasis; and chronic inflammatory diseases such as 
rheumatoid arthritis, osteoarthritis, sarcoidosis and 
eczematous dermatitis (all types of dermatitis) . 

25 The compounds of this invention can also be formulated 

in combination with endothelin converting enzyme (ECE) 
inhibitors, such as phosphor ami don; thromboxane receptor 
antagonists; potassium channel openers; thrombin inhibitors 
(e.g., hirudin and the like); growth factor inhibitors such 

30 as modulators of PDGF activity; platelet activating factor 
(PAF) antagonists; angiotensin II (All) receptor 
antagonists; renin inhibitors; angiotensin converting 
enzyme (ACE) inhibitors such as captopril, zofenopril, 
f osinopril , ceranapril , alacepril , enalapril , delapril , 

35 pentopril, cjuinapril, ramipril, lisinopril and salts of 
such compounds; neutral endopeptidase (NEP) inhibitors; 
dual NEP-ACE inhibitors; HMG CoA reductase inhibitors such 
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as pravastatin and mevacor; squalene synthetase inhibitors; 
bile acid sequestrants such as guestran; calcium channel 
blockers; potassium channel activators; beta-adrenergic 
agents; antiarrhythmic agents; diuretics, such as 
chlorothiazide, hydrochlorothiazide, f lumethiazide, 
hydroflumethiazide , bendrof lumethiazide , 

me thylchloro thiazide, trichloromethiazide, polythiazide or 
benzothiazide as well as ethacrynic acid, tricrynafen, 
chlorthalidone, furosemide, musolimine, bumetanide, 
triamterene, amiloride and spironolactone and salts of such 
compounds; cardiac glycosides such as digoxin, or other 
agents suitable for the treatment of congestive heart 
failure; and thrombolytic agents such as tissue plasminogen 
activator (tPA) , recombinant tPA, streptokinase, urokinase, 
15 prourokinase and anisoylated plasminogen streptokinase 

activator complex (APSAC) . If formulated as a fixed dose, 
such combination products preferably employ the compounds 
of this invention within the dosage range described below 
and the other pharmaceutical ly active agent within its 
approved dosage range. The compounds of this invention may 
also be formulated with, or useful in conjunction with, 
antifungal and immunosuppressive agents such as 
amphotericin B, cyclosporins and the like to counteract the 
glomerular contraction and nephrotoxicity secondary to such 
25 compounds. The compounds of this invention may also be 
used in conjunction with hemodialysis. 

The compounds of the invention can be administered in 
any suitable manner such as orally or parenteral ly to 
various mammalian species known to be subject to such 
maladies, e.g., humans, in an effective amount within the 
dosage range of about 0 . 1 to about 100 mg/kg, preferably 
about 0.2 to about 50 mg/kg and more preferably about 0.5 
to about 25 mg/kg (or from about 1 to about 2500 mg, 
preferably from about 5 to about 2000 mg) in single or 2 to 
35 4 divided daily doses. 

The active substance can be utilized in a composition 
such as tablet, capsule, solution or suspension containing, 
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e.g., about 5 to about 500 rag per unit dosage of a compound 
or mixture of compounds of formula I or in topical form for 
wound healing (such as 0.01 to 5% by weight compound of 
formula I, 1 to 5 treatments per day) . They may be 
5 compounded in a conventional manner with a physiologically 
acceptable vehicle or carrier, excipient, binder, 
preservative, stabilizer, flavor, etc., or with a topical 
carrier such as Plastibase (mineral oil gelled with 
polyethylene) as called for by accepted pharmaceutical 
10 practice. 

The compounds of the invention may also be 
administered topically to treat peripheral vascular 
diseases and as such may be formulated as a cream or 
ointment . 

15 The compounds of formula I can also be formulated in 

compositions such as sterile solutions or suspensions for 
parenteral administration. For example, about 0.1 to 500 
milligrams of a compound of formula I is compounded with a 
physiologically acceptable vehicle, carrier, excipient, 

20 binder, preservative, stabilizer, etc., in a unit dosage 
form as called for by accepted pharmaceutical practice. 
The amount of active substance in these compositions or 
preparations is preferably such that a suitable dosage in 
the range indicated is obtained. 

25 The present invention thus provides novel methods of 

using, and pharmaceutical compositions containing, the 
compounds of the formula I and salts thereof. The present 
invention especially contemplates methods of treating 
endothelin-related disorders in a mammal, which comprise 

30 administering to a mammal an effective endothelin-related 
disorder treating amount of a compound of the formula I or 
a pharmaceutical^ acceptable salt thereof. The present 
invention also especially contemplates pharmaceutical 
compositions for the treatment of endothelin-related 

35 disorders, comprising a compound of the formula I or a 
pharmaceutically acceptable salt thereof in an amount 
effective therefor and a physiologically acceptable vehicle 
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or carrier. A compound of the formula I or salt thereof 

may, for example, be employed in the present methods or 

pharmaceutical compositions alone, in combination with one 

or more other compounds of the formula I or salts thereof 

5 and/or in combination with at least one other active agent 

such as an angiotensin II (All) receptor antagonist, renin 

inhibitor, angiotensin converting enzyme (ACE) inhibitor, 

dual neutral endopeptidase (NEP) -ACE inhibitor, diuretic, 

or cardiac glycoside, or other active agent listed above. 

In the present methods, such other active agent (s) may 

be administered prior to, simultaneously with or following 

the administration of the compound(s) of the formula I or 

salts thereof. in the present pharmaceutical compositions, 

such other active agent (s) may be formulated with the 

compound (s) of the formula I or salts thereof, or 

administered separately as described above for the present 
methods . 

Particularly preferred such methods and compositions 
are those for the treatment of hypertension, especially low 
renin hypertension (such as is described in U.S. Patent 

Application Serial No. filed on January 30, 1997 

by J.E. Bird, entitled "Method for Preventing or Treating 
Low Renin Hypertension by Administering an Endothelin 
Antagonist" (Attorney Docket No. HA700*) , incorporated 
herein by reference in its entirety) or pulmonary 
hypertension, particularly primary pulmonary hypertension; 
benign prostatic hypertrophy; migraine; renal, glomerular 
or mesangial cell disorders; endotoxemia; ischemia; 
atherosclerosis; restenosis; subarachnoid hemorrhage; and 
30 congestive heart failure. 

The compounds of the present invention may be prepared 
as follows. 
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SCHEME I 



R 1 




As depicted by the above Scheme I, the title compounds 
5 4. may be prepared by a Pd(0) catalyzed coupling of an 

appropriately protected phenyl sulfonamide- 2 -boronic acid 
intermediate 2 with a 4-heterocyclic aryl halide 1 in the 
presence of a suitable base, such as aqueous potassium 
carbonate, and solvent, such as a mixture of toluene and 
10 ethanol . 

A boronic acid intermediate 2 may be prepared from a 
2 -bromophenyl sulfonamide 5. (preparation of which is 
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described in EP Publication number 0,569,193 (1993)) by 
lithiation with a suitable alkyl lithium (such as n-butyl 
lithium), subsequent treatment with a trialkylborate ( e.a 
triisopropyl borate) and finally adding an aqueous acid 
such as aqueous hydrochloric acid (SCHEME II) : 



SCHEME TT 



10 




1 alkyl lithium 

2 trialkyl borate 

3 HCl 




15 



"Prof is an appropriate protecting group for the 
sulfonamide function, also described in EP Publication 
number 0,569,193 (1993). 

The title compounds may also be synthesized by an 
alternate route shown below (SCHEME III) : 
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SCHESffi I I I 




Compound 4_ 

As depicted above, a 4 • -Heterocyclic aryl halide 6. (see 
also compound 1) can be converted to a boronic acid 
5 intermediate 7_ via the sequence shown. This compound 7., 

upon Pd(O) catalyzed coupling with a compound 5. can provide 
a biaryl analog X» which upon deprotection can lead to the 
title compound 4.. In certain instances, the heteroatoms J 
and K or L may require protection to prepare the boronic 
10 acid 2/ and/or to facilitate the coupling reaction to make 
compound 3_. (For example, when J and K or L are N, one of 
the groups may be protected by a suitable protecting group 
such as t-butoxycarbonyl , etc) . Also, in certain 
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such as t-butoxycarbonyl, etc) . Also, in certain 
instances, the boronic acid may be replaced with a tin 
species and/or the halo group may be replaced by a -OSO2CF3 
moiety to perform the Pd-catalyzed coupling reaction. For 
general strategies in biaryl synthesis, see: Bringmann et 
al " Ancrew. Chem. XnPt Ed. Engl. 22. (1990) 977 - 991. 

In the above schemes, specific r11 - r14 groups are 
chosen to be compatible with the reaction conditions shown. 
Additionally, specific r11 - R 14 groups may be converted 
into alternative r11 - r14 groups, either before or after 
coupling of Compound 1 with Compound 2, or Compound 5 with 
Compound 7, using methods known in the art. 

SYNTHESES of rn MPOtJND.q 1 ftMB 
Compounds 1 and 6 can be prepared by the following 
Schemes. 2-Aryloxazoles are prepared as depicted by SCHEME 
IV, Methods A-H; 4-Aryloxazoles are prepared as depicted by 
SCHEME V, Methods A - B; 5-Aryloxazoles are prepared as 
depicted by SCHEME VI, Methods A-B; Thiazoles are prepared 
as depicted by SCHEME VII, Methods A-B; Imidazoles are 
prepared as depicted by SCHEME VIII; 2-Phenylalkyloxazoles 
are prepared as depicted by SCHEME IX, Methods A-B; 
Pyrazoles are prepared as depicted by SCHEME X; 
3-Arylisoxazoles are prepared as depicted by SCHEME XI; 
5-Arylisoxazoles are prepared as depicted by SCHEME XII; 
25 and N-Arylimidazoles are prepared as depicted by SCHEME 

XIII. In these schemes, r11 and r!2 are also c hosen to be 
compatible with the reaction conditions shown. 
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A. 2-Arvlox azoles 



SCHEME ^ » Method A 

C0C1 




An acyl amino compound 9. is prepared as depicted above 
and may be cyclized to an oxazole 10. using a variety of 
dehydrating agents . For a review of this and other methods 
10 of oxazole synthesis, see: Lakhan et al . , Adv. Het . Chem. , 

17 (1974) , 99. 
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SCHEME TV . Me^ ofl P 



CONH2 




0 
II 

r2-C-CH 2 X 12 



X = CI, Br, I 



heat 




As shown, heating together a mixture of a benzamide JL1 
and an a-halo carbonyl compound 12. provides the 
corresponding oxazole 2JL. This method has been used 
extensively to provide 2 , 4-disubstituted oxazoles . For a 
review, see: Lakhan et al . , Adv. H«t- . rh Pm jjt., (1979) 99 
- 211. 
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SCHEME jy . Method C 



COOH 



R^CXp 
X 



H-R 2 



X = Br, I, CI 




R^-CCHpH-R 2 
OH 



esterif ication 



Br 



NH4OAC / AcOH 



16 



,11 




O 



,12 



Br 

An ester 15 can be prepared either by allowing an 
a-haloketone to react with a benzoic acid 14. in the 

presence of a base such as tr iethylamine , or by 
esterif ication with an appropriate a-hydroxyketone . 

Compound 15., upon treatment with ammonium acetate in acetic 
acid, provides an oxazole 16. 



10 
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SCHEME TV . Mgt-hoH p 



CH 
III 

C 

I 



CH 



R- 



OH 




heat 



CH 3 




12 

D 12 



Certain acetylenic carbinols such as compound JJ7 can 
react directly with an arylnitrile 18 to provide a 5-methyl 
oxazole, i£. (See, for example, Y. Yura, Japanese Patent 
29849 (1964) . ) 
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SCHEME IV . Method E 



CH 
III 

C 




2£L 




heat 




C0C1 




5 An acetylenic amide 22.. upon heating, cyclizes to an 

oxazole derivative 22.- 
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SCHEME TV . Methnrl P 



CONH 2 





+ Y 



Br 



heat 




A 4, 5-unsubstituted oxazole 26 may be prepared by 
condensing a 4-bromobenzamide H with a vinylene carbonate 
25 at high temperature in the presence of an agent such as 
polyphosphoric acid. (See, for example, Ferrini, et al w 
Anqew. Chem. I nternat . Ed. . Vol. 2, 1963, 99.) 
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5 Cyclization of the N- (2 , 2-dichloroethyl) amide 

derivative 27., prepared by methods known in the art, in the 

presence of a suitable base such as sodium ethoxide, may 
also provide the oxazole derivative 2£- (See, for example, 
U.S. Patent No. 3,953,465.) 
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SCHEME TV . Method h 




5 

Heating together a mixture of aroylchloride 21 with ai 
oxime 23. where r! and R 2 are alkyl, prepared by methods 
known in the art, may provide the oxazole derivative 1Q_. 
(See, for example, Bhatt, M.V. and Reddy, A.S., Tet . Lett-. 
10 21, 2359 (1980) . ) 

SCHEME IV . Method T 



COC1 




26_ 

15 

Heating together a mixture of aroylchloride 21 with a 
triazole 25_L where R is trimethylsilyl , prepared by methods 
known in the art, in a suitable solvent such as toluene may 
provide the oxazole derivative 2A- (See, for example, 
20 Williams, E.L., Tet . Lett . . 21, 1033 - 1036 (1992).) 

It is also possible to prepare the oxazole derivative 
25. by treatment of aroylchloride 21 with triazole (where R 
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is hydrogen) in the presence of suitable base such as 
potassium carbonate followed by heating the mixture to an 
optimal temperature . 



B. 



4-Arvloxazoles 



SCHEME V « Method A 




R^ONHa 



heat 



Treatment of an a-Bromoacetophenone derivative 3JD with 

10 an amide at high temperatures (typically 130 - 150°C) 
provides a 4-aryl oxazole 
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SCHEME V . MPt-^ H g 




Certain a-metallated isonitriles 12, prepared by 
methods known in the art, react with acyl halides, 
imidazoles or other activated acyl groups, to provide 
2-unsubstituted oxazoles 21 where r2 i s alkyl or aryl . 
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C . 5 -Arvloxazoles 



SCHEME VI . MetfrQd A 



CH 2 NH 2 




R^OCl 




H2SO4 




Br 



10 



Acylation of an a-aminoacetophenone 34., with an acyl 

chloride, provides compound 25.. Compound ^5., upon 

cyclization using a suitable dehydrating agent such as 
sulfuric acid, provides an oxazole J2l6. (This method is 

similar to the one described in SCHEME IV, Method A) . 



V 
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SCHEME VI . MPt-hnH n 

CHO 




Rl2 



Br 



+ TsCH 2 N=C K 2 CQ 3 > 

38 Methanol —-n 



(Ts = Tosyl) .39 

R 12 




Br 



A 4-Halobenzaldehyde 3J7 is treated with 
tosylmethylisocyanide 3£ in the presence of a base, such as 
potassium carbonate, in a suitable solvent, such as 
methanol, to provide a 5-aryloxazole derivative 3_9_. (See, 
for example, A.M. Van Leusen, et al., Tet . Lett. . 2369 
(1972) . ) 



D. Thiazoles 



SCHEME VII ♦ MgthoH A 




R 1 R 2 




N 



Pd(O) 

base /solvent 




Br 
42. 

Br 

A 4-Bromophenyl boronic acid 11 can be coupled with an 

appropriately substituted 2-bromothiazole 42 in the 

presence of a Pd(O) catalyst and a suitable base ( e.g. . 

aqueous potassium carbonate) and solvent to provide a 
thiazole 40 . 



20 
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SCHEME VII « Method B 



CN 




Br 



R 2 




Br 

Condensation of p-bromobenzonitrile 18 with an 
5 oc-thioketone directly provides a thiazole derivative 44. 
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E. Imidazoles 



Scheme VTTT 



CHO 




Rl + CHOCHO + NH 3 heat 




^I/base 




10 



Br 

Condensation of a benzaldehyde derivative 3_2 with 
glyoxal and ammonia provides a 2-aryl imidazole derivative 
AS.. (See, s^., U.S. Patent No. 3,682,949.) This compound 
can be further substituted by reacting it with an alkyl 
halide in the presence of a suitable base to provide, e.g. . 
an N-alkylderivative 46 . 

For a review on imidazole synthesis, see: Adv. Heh. 
£b£SU, 21, (1980), 241 - 323. 
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F . 2 - Phenvlalkvloxazoles 

SCHEME IX . Method A 




2-Phenylalkyloxazoles ^8, where p is 1 or 2 , 

unsubstituted at the 4 and 5 positions, may be prepared by 
heating together a phenylalkyl amide 42 

with vinylene carbonate 25 in the presence of an agent such 
10 as polyphosphoric acid. 
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SCHEME I X . Mpt-hnrl 




Br 

51 



2-Arylalkyl-4-substituted-oxazole $1, where R 1 is 
alkyl and n is 1 or 2, may be prepared starting from a 
nitrile 4J> as shown above. (See, for example, U.S. Patent 
No. 4,168,379.) 
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G. 



Pvrazoles 



SCHSMg X 



NHNH2 •HCl 




(C 2 H 5 ) 3 N 
CI R 11 

EtOH 




12 



Br 



52 

The pyrazole derivative ^2 may be prepared by heating 
together the aryl hydrazine 53. with epichlorohydrin in the 
presence of a suitable base such as triethyl amine. 



10 



H. 3 -Arvlisoxazoles 



15 



CH=N 




1 HCl/Oxone 

2 (C 2 H 5 ) 3 N 



OAC 

4 HCl /EtOH 




55 



R 



12 



Treatment of the oxime 54 , prepared by methods know in 
the art, with HCl/Oxone, and subsequent treatment with a 
base such as triethyl amine, provides an arylnitrile oxide. 
The arylnitrile oxide typically is not isolated, but is 
reacted with vinylacetate, and then the mixture is heated 
in an acid (e.g., HCl) in a suitable solvent such as 
ethanol to provide the 3 -aryl isoxazole derivative £5.. 



20 
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5-Arvl j finr^ 



20Z 




NH 2 OH 



2 l 2 /Potassium iodide 
R 12 

R 11 — 4-0-f-Rl2 




Br 



57 



10 



An cc,p-unsaturated ketone prepared by methods 

known in the art, upon treatment with hydroxylamine 
provides the corresponding oxime derivative. Cyclization 
of this material in the presence of iodine and potassium 
iodide provides the 5-arylisoxazole derivative 51. R^- in 
this scheme is alkyl or aryl . (See for example, J. Het. 
Chem. , 3J1, 467 (1993).) 



J ■ N-Arvlimidazol 



15 



SB 



SCHEME XTTT 




N 



N 
H 



CuBr 



K 2 CQ 3 




20 



The N-arylimidazole analog £j) may be prepared by a 
standard Ullmann coupling, known in the art, of the 
1, 4-dibromobenzene IL& with imidazole in the presence of 
copper salt such as CuBr. 
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Preferred methods for preparing the compounds of the 
present invention also include those described in U.S. 

Patent Application Serial No. (Attorney Docket 

No. HA689a) , entitled "Methods for the Preparation of 
5 Biphenyl Isoxazole Sulfonamides," filed by Polniaszek et 
al . on January 21, 1997, and incorporated herein by 
reference in its entirety. 

For example, the compounds of the present invention 
may be prepared by a method comprising the steps of: 
10 (a) contacting a pinacol ester of the following 

formula or salt thereof: 




15 or a boronic acid of the following formula or salt thereof: 



(H0) 2 B 




with a 4 -heterocyclic aryl halide J, (the structure of which 
20 is shown in Scheme I) or salt thereof, in the presence of a 
palladium (0) catalyst and, optionally, a base, to form a 
nitrogen-protected compound .3 (the structure of which is 

also shown in Scheme I) or salt thereof; and 

(b) deprotecting the nitrogen of said compound 3. or 

25 salt thereof. 
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15 



20 



Preferably, the palladium (0) catalyst is a palladium 
(II) salt (especially palladium acetate) and 

triphenylphosphine ; the base is aqueous potassium carbonate 
or sodium carbonate; "Prof is methoxyethoxymethyl ; and the 
halo group in said 4-heterocyclic aryl halide 1 is iodo. 

The starting pinacol ester or salt thereof may be 
prepared by a method such as that comprising the steps of: 

(a) contacting a compound of the following formula or 
salt thereof: 



R 



13 




leaving group 



where the halo group is preferably bromo, and the leaving 
group is preferably halo (especially chloro) , with an amine 
of the following formula or salt thereof: 



H 2 N C^-N^Y 

R 3 R 4 

in the presence of an organic base and organic solvent, to 
form a compound of the following formula or salt thereof: 




NH 




(b) protecting the nitrogen of the compound formed in 
25 step (a) to form a compound of the following formula or 
salt thereof : 
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(c) lithiating the compound formed in step (b) with 
5 an alkyl or aryl lithium compound and contacting the 

lithiated product formed with a trialkylborate, followed by 
hydrolysis, to form a boronic acid of the following formula 
or salt thereof: 



(HO) 2 B 



10 




; and 



(d) contacting the compound formed in step (c) with 
pinacol, with removal of water. 

Preferably, "Prot" is methoxyethoxymethyl ; the organic 

15 base in step (a) is an amine (especially, pyridine or a 

trialkylamine) ; the organic solvent is a haloalkane, or is 
the organic base which also functions as the organic 
solvent; the alkyl or aryl lithium compound is n- butyl 
lithium or phenyl lithium; lithiation and/or contact with 

20 said trialkylborate is conducted at temperatures from about 
-40°C to about -105°C; the trialkylborate is 
triisopropylborate or trimethylborate; and the removal of 
water is conducted by the addition of a drying agent, or by 
azeotropic removal of water by heating with a solvent. 

25 Compounds of the present invention may also be 

prepared by a method comprising the steps of: 

(a) lithiating a 4 -heterocyclic aryl halide 1 (the 
structure of which is shown in Scheme I) or salt thereof 
with an alkyl or aryl lithium compound in the presence of a 
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trialkylborate, followed by hydrolysis, to form a boronic 
acid of the following formula or salt thereof: 



(CH 2 )p 




12 



B(OH) 2 . 

(b) contacting the boronic acid or salt thereof 
formed in step (a) with a compound of the following formula 
or salt thereof: 



10 



halo 




15 



in the presence of a palladium(O) catalyst and, optionally, 
a base, to form a nitrogen-protected compound 2 (the 

structure of which is shown in Scheme I) or salt thereof; 
and 

(c) deprotecting the nitrogen of the compound formed 
in step (b) . 

Oxazole phenyl halides of the following formula or 
salts thereof: 



20 
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,12 



halo 



may be prepared by a method comprising the steps of: 

(a) contacting a phenyl acid halide or salt thereof 
of the following formula: 



halo 




halo 



with an amine acetal or salt thereof of the following 
10 formula: 



H 2 N 




0-alkyl 
0-alkyl 



in the presence of a base and a solvent, to form an amide 
15 acetal of the following formula or salt thereof: 



-43- 



WO 97/29748 



PCT/US97/03956 



alkyl-o 




halo 



and 



10 



(b) cyclizing the amide acetal or salt thereof formed 
in step (a) in the presence of a cyclization agent. 

Preferably, in the phenyl acid halide, the halo group 
of the acid halide moiety is chloro, and the halo group in 
the position para to the acid halide moiety is iodo; the 
alkyl groups of the acetal moiety are methyl; the base 
employed in step (a) is potassium bicarbonate or potassium 
carbonate; and the cyclization agent is Eaton's reagent 
(P2O5 in methanesulfonic acid) . 



The invention will now be further described by the 
following working examples, which are preferred embodiments 
of the invention. These examples are meant to be 
illustrative rather than limiting. 
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Example 1 

N- (3,4>Dimethvl-5-isoxazolvl) -4 ' - (2-oxazolvl) n. 1 ! - 

biphenvl 1 -2 -sulfonamide 



5 




A . 2- ( 4 -Bromophenvl ) oxazole 

A mixture of 4-bromobenzenecarboxamide (4 g, 2 0 
mmol) , vinylene carbonate (1.72 g, 20 mmol) and 10 g 

10 polyphosphoric acid was heated at 170°C for 3 hours. After 
cooling, the mixture was partitioned between 2 00 mL water 
and 200 mL ethyl acetate. The aqueous layer was extracted 
with 2 x 150 mL ethyl acetate. The combined organic liquid 
was washed with 100 mL water and 50 mL brine, dried and 

15 concentrated. The residue was chromatographed on silica 
gel using 10:1 hexane/ethyl acetate to afford compound A 
(2.49 g, 56%) as a white solid. 



B . 2-Borono-N- (3, 4 -dimethyl - 5 -isoxa- 

20 zolyl) -N ' - (methoxyethoxymethyl ) ben- 

zenesulf opajaifle 

To a solution of 2-Bromo-N- (3 , 4-dimethyl-5- 
isoxazolyl) -N' - (methoxyethoxymethyl) benzenesulf onamide 
(5.67 g, 13.52 mmol, prepared as described in EP 0,569,193 

25 (1993)) in 70 mL of tetrahydrof uran at -78°C, n-butyl 

lithium (2M solution in cyclohexane, 8.11 mL, 16.23 mmol) 
was added over 10 minutes. The resulting solution was 
stirred at -78°C for 15 minutes and triisopropylborate 
(1.52 g, 8.06 mmol) was added. The mixture was then warmed 

30 to room temperature and stirred for 2 hours . The mixture 
was cooled to 0°C, 10% aqueous hydrochloric acid (12 0 mL) 
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was added, and the solution was stirred for 10 minutes. 
The mixture was concentrated to 12 0 mL and extracted with 4 
x 60 mL ethyl acetate. The combined organic extracts were 
washed once with 100 mL brine, dried (MgS04) and 

concentrated to give compound B (4.25 g, 82%) as a light 
yellow gum. 



C . N- ( 3 , 4-Dimethyl - 5-isoxazolyl ) -N- [ (2- 

methoxye thoxy ) methyl ] -4 • - (2-oxa- 
10 gplvD n,l'-biphenvn -2- nulfonamida 

To a solution of compound B (315 mg, 0.82 mrnol), 
compound A (456 mg, 2.05 mmol) in 7 . 5 ml of toluene and 6 
mL of 95% ethanol under argon, 

tetrakis(triphenylphosphine) palladium (0) (95 mg, 0.082 
15 mmol) was added, followed by 4.5 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 4 
hours, cooled and diluted with 50 mL of ethyl acetate. The 
organic liquid was separated and washed with 10 mL water 
and 10 mL brine, dried and concentrated. The residue was 
20 chromatographed on silica gel using 2:1 hexane/ethyl 

acetate to afford compound C (279 mg, 70%) as a colorless 
gum. 
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D • N- ( 3 , 4-Dimetliyl-5-isoxazolyl) -4 ■ - 

(2-oxazolyl) [ 1 , 1 • -biphenyl ] -2 - 
sul f onamide 

To a solution of compound C (276 mg, 0.57 mmol) in 

10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 

was added and ref luxed for 1 hour and 10 minutes . The 

reaction mixture was concentrated and the pH of the 

solution was adjusted to 8 using sodium bicarbonate 

solution. It was then acidified to pH 5 with glacial 

acetic acid. The mixture was extracted with 3 x 40 mL 

ethyl acetate. The organic liquid was washed with 10 mL 

water and 10 mL brine, dried and concentrated. The 

residue was chroma to graphed on silica gel using 100:1 

dichlorome thane /methanol to afford the title compound (117 

mg, 52%) as a white solid. 

M.p. 9 0 -9 8°C (amorphous) . 

Analysis calculated for C20H17N3O4S: 

Calculated: C, 60.75; H, 4.33; N, 10.63; S, 8.11; 
Found: C, 60.80; H, 4.15; N, 10.38; S, 8.12. 

Example 2 

N- (3,4-Dimethvl-5-isoxazolvl) -4 ; - (2- 
thiazolvl ) n.l' -biphenvl 1 -2 -sulfonamide 



25 




A. 2- (4-Bromophenvl) thiazole 

To a solution of 4-Bromophenylboronic acid (3.01 g, 
15 mmol), 2-bromothiazole (9.84 g, 60 mmol) in 120 mL of 
30 toluene and 96 mL of 95% ethanol under argon, 

tetrakis (triphenylphosphine)palladium(O) (1.04 g, 0.9 mmol) 

-47 - 
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was added, followed by 72 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 1 
hour and 15 minutes, cooled and diluted with 3 00 mL of 
ethyl acetate. The organic liquid was separated and washed 
5 with 100 mL water and 100 mL brine, dried and concentrated. 
The residue was chromatographed on silica gel using 30:1 
Hexane/ethyl acetate to afford compound A (2.0 g, 56 %) as 
a white solid. 

10 B * N-(3,4-Dimethyl-5-i80xazolyl)-N-[{2- 

methoxyethoxy) methyl] -4 ■ - (2-thia 
zo lYl) fl,l'-binhanvn-2-auif ona m<^ 

To a solution of compound B from Example 1 (3 20 mg, 
0.83 mmol) and compound A (400 mg, 1.67 mmol) in 7.5 mL of 
15 toluene and 6 mL of 95% ethanol under argon, 

tetrakis (triphenylphosphine) palladium (0) (96 mg, 0.083 
mmol) was added, followed by 4.5 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 3 
hours cooled and diluted with 50 ml of ethyl acetate. The 
organic liquid was separated and washed with 10 mL water 
and 10 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 2.5 :1 hexane/ethyl 

acetate to afford compound B (291 mg, 70%) as a colorless 
gum. 



20 



25 



30 



35 



C . N- ( 3 , 4 -Dimethyl - 5 - isoxazolyl ) -4 « - 

(2-thiazolyl ) [ 1 , 1 • -biphenyl ] -2 - 



To a solution of compound B (290 mg, 0.58 mmol) in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated and the pH of the solution was adjusted to 
8 using sodium bicarbonate solution. It was then acidified 
to pH 5 with glacial acetic acid. The mixture was 
extracted with 3 x 40 mL ethyl acetate. The organic liquid 
was washed with 10 mL water and 10 mL brine, dried and 
concentrated. The residue was chromatographed on silica 
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gel using 100:1 dichloromethane/methanol to afford the 
title compound (180 mg, 75%) as an off-white solid. 
M.p. 87 - 9 7°C (amorphous) . 

Analysis calculated for C20H17N3O3S2 • 0.34H2O: 
5 Calculated: C, 57.52; H, 4.27; N, 10.06; S, 15.35; 
Found: C, 57.68; H, 4.08; N, 9,90; S, 15.06. 

Example 3 

N- (3 . 4"Dimethvl-5-isoxazolvl ) - 4 ; - ( 4 . 5 -dime thyl -2 - 
10 oxazolvl ) LLtJL? -biphenvll -2 -sulfonamide 




A. 4-Bromobenzoic acid, 2-oxo-l- 
15 methvlpropvl ester 

To 3 -hydroxy- 2 -butanone (1.32 g, 15 mmol) and 4- 
bromobenzoyl chloride (3.29 g, 15 mmol) in 15 mL 
dichloromethane at 0°C, 5 mL pyridine was added dropwise. 
The reaction was stirred at room temperature for 5 hours, 
20 150 mL ethyl acetate was added and filtered. The filtrate 
was washed with 2 x 50 mL 10% hydrochloric acid, 3 0 mL 
water and 30 mL brine, dried and concentrated. The residue 
was chromatographed on silica gel using 10:1 hexane/ethyl 
acetate to afford compound A (3.4 g, 84%) as a white solid. 

25 
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B • 3 - (4-Bgpmophenvl ) -4.5-di a at hvi o^^ i- 

A mixture of compound A (3.4 g, 12.54 mmol) , 
ammonium acetate (9.67 g, 125.4 mmol) and 10 mL acetic acid 
was heated at 100°C for 4 hours. After cooling, the 
5 mixture was partitioned between 150 mL water and 200 mL 
ethyl acetate. The organic liquid was washed with 50 mL 
water and 50 mL brine, dried and concentrated. The residue 
was chromatographed on silica gel using 25:1 hexane/ethyl 
acetate to afford compound B (1.52 g, 48%) as a white 
10 solid. 



C . N- (3, 4 -Dimethyl -5 -isoxazolyl ) -4 ' - (4, 5- 
dimethyl-2 -oxazolyl) -N- [ ( 2 -mothoxy- 
ethoxy) methyl] [1, 1 • -biphenyl ] -2- 
15 sulfon amide 

To a solution of compound B from Example 1 (32 0 mg, 
0.83 mmol) and compound B above (420 mg, 1.67 mmol) in 7 . 5 
mL of toluene and 6 ml of 95% ethanol under argon, 
tetrakis (triphenylphosphine) palladium (0) (96 mg, 0.083 
mmol) was added, followed by 4.5 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 4 
hours, cooled and diluted with 50 mL of ethyl acetate. The 
organic liquid was separated and washed with 10 mL water 
and 10 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 2:1 hexane/ ethanol to 
afford compound C (300 mg, 70%) as a colorless gum. 



20 



25 



30 



35 



D . N- ( 3 , 4 -Dimethyl- 5- isoxazolyl ) -4 ' - (4, 5- 
dimethyl-2 -oxazolyl) [1,1* -biphenyl] -2- 
sulf onamida 

To a solution of compound C (300 mg, 0.59 mmol) in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated, and the pH of the solution was adjusted 
to 8 using sodium bicarbonate solution. It was then 
acidified to pH 5 with glacial acetic acid. The mixture 
was extracted with 3 x 40 ml ethyl acetate. The organic 
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liquid was washed with 10 mL water and 10 mL brine, dried 
and concentrated. The residue was chromatographed on 
silica gel using 1:1 hexane/ethyl acetate to afford the 
title compound (178 mg, 72%) as a white solid. 
5 M.p. 96-102°C (amorphous) . 

Analysis calculated for C22H21N3O4S • 0.24H2O: 

Calculated: C, 61.76; H, 5.06; N, 9.82; S, 7.49; 
Found: C, 61.67; H, 4.76; N, 9.91; S, 7.59. 

10 Example 4 

N- (3 . 4 - Di methyl ■ 5 ■ iaoxazolvl ) -4 ' - (5-oxazolvl ) 1 ; - 

biphenvll -2 -sulfonamide 




CH 3 



15 

A . 5 - ( 4 -Brpmppheay;! ) QxazpU 

A mixture of 4.74 g (25.6 mmol) of p- 
bromobenz aldehyde, 5.0 g (25.6 mmol) of tosylmethyl 
isocyanide and 4.25 g (30.7 mmol) of anhydrous potassium 
20 carbonate in 150 mL of methanol was refluxed for 3 hours. 
The solvent was then evaporated, and 150 mL of water was 
added to the residual solid. The tan-white solid was 
filtered and washed several times with water and then dried 
to yield compound A (3.65 g, 64%) . 

25 
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B . N- (3, 4 -Dimethyl - 5 - i soxazoly 1 ) -N- [ ( 2 - 

methoxyethoxy) methyl ] -4 ■ - (5-oxa- 
zolyl) fl,l' -biphenvll -2-sulfonamide 

To a solution of 0.8 g (2.08 mmol) compound B from 
5 Example 1 and 0.12 g (0.1 mmol) of 

tetrakis ( triphenylphosphine) -palladium ( 0 ) in 25 mL of 
toluene under argon, 15 mL of 2M aqueous sodium carbonate 
was added followed by 0.70 g (3.12 mmol) of compound A in 
15 mL of 95% ethanol . The mixture was refluxed for 3 

10 hours, diluted with 100 mL of water and extracted with 3 x 
75 mL of ethyl acetate. The combined organic extracts were 
washed once with 100 mL of brine, dried and evaporated. 
The residue was chromatographed on 50 g of silica gel using 
Hexanes/ethyl acetate 2:1 to afford 0.49 g (49%) of 

15 compound B as a colorless gum. 



C • N- (3, 4-Dimethyl-5-isoxazolyl ) -4 ' - (5- 

oxazolvl) fl>l' -biphenvll -2 -sulfonamide 

To a solution of 0.49 g (1.01 mmol) of compound B in 
20 10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The mixture was then 
concentrated and diluted with 50 mL of water. The solution 
was neutralized to pH 7 using saturated aqueous sodium 
bicarbonate and then acidified to pH 4 using glacial acetic 
25 acid. The white solid obtained was filtered and dried 
(0.37 g) . Crystallization from dichl or ome thane/ ethyl 
acetate/Hexanes afforded 0.23 g (58%) of the title compound 
as a white solid. M.p. 189-191°C. 
Analysis Calculated for 
30 C20H17N3O4S. 0 .28 H 2 0: 

Calculated: C, 60.00; H, 4.42; N, 10.49; S, 8.01; 
Found: C, 60.10; H, 4.17; N, 10.39; S, 8.04. 
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N- ( 3 , 4 - Dimethyl ■ 5 ■ isoxazolvl ^ -4 ■ - (A-oxazolvl) fl, 1 ' - 

biphenvll -2 -sulfonamide 



5 




A • 4- (4-Bromophenvl > oxazole 

A mixture of 5.0 g (18 mmol) of a,p- 

dibr omoac e t ophenone and 4.05 g (89.9 mmol) of formamide was 
10 stirred in an oil bath at 13 0°C for 3 hours. The mixture 
was then poured into 150 mL of ice /water and the solution 
was extracted with 3 x 100 mL of ether. The combined ether 
extracts were washed once with water, dried and evaporated. 
The residue was chroma tographed on 200 mL of silica gel 
15 using Hexanes/ethyl acetate 3:1 to afford 1.3 g (32%) of 
compound A as a light brown solid. 

B. N- ( 3 f 4-Dimethyl-5-isoxazolyl ) — N- [ (2- 

me thoxye thoxy ) methyl ] -4 ■ - (4- 
20 oxazolvl 1 n.l' -biphenvl 1 - 2 - sulfonamide 

To a solution of 0.668 g (1.74 mmol) of compound B 
from Example 1 and 0.104 g (0.09 mmol) of tetrakis ( tri- 
phenylphosphine) palladium (0) in 25 mL of toluene under 
argon, 15 mL of 2M aqueous sodium carbonate was added 
25 followed by 0.52 g (2.32 mmol) of compound A in 15 mL of 

95% ethanol. The mixture was refluxed for 3 hours, diluted 
with 100 mL of water and extracted with 3 x 75 mL of ethyl 
acetate. The combined organic extracts were washed once 
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5 



10 



15 



20 



25 



with 100 mL of brine, dried and evaporated. The residue 
was chromatographed on 50 g of silica gel using 
Hexanes/ethyl acetate 2:1 to afford 0 . 43 g (51%) of 
compound B as a colorless gum. 

C . N- (3, 4 -Dimathyl-5-isoxazolyl ) -4 • - ( 4 - 

PXagplvX) n. 1 ■ -binhanv ll -2 -sulfonamide 

To a solution of 0.75 g (1.55 mmol) of compound B in 
8 mL of acetonitrile at 0°C under argon, trimethylsilyl 
chloride (2.01 g) and sodium iodide (2.73 g) were added and 
the mixture was stirred at room temperature for 1 hour. 
The mixture was then diluted with 10 mL of water and 
extracted with 100 mL of ethyl acetate. The organic layer 
was washed with 10 mL of saturated aqueous sodium 
thiosulfate, dried and evaporated. This material was 
purified by reverse phase preparative HPLC on 30 x 500 mm 
ODS S10 column using 68% solvent A (90% methanol, 10% 
water, 0.1% trif luoroacetic acid) and 32% solvent B (10% 
methanol, 90% water, 0.1% trif luoroacetic acid). The 
appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 
mL. The solution was acidified to pH 4 using glacial 
acetic acid and the white solid was filtered and dried to 
provide 0.33 g (54%) of the title compound. 
M.p. 85 - 93°C (amorphous) . 
Analysis Calculated for 
C20H17N3O4S.O.2I H 2 0: 

Calculated: C, 60.18; H, 4.40; N, 10.53; S, 8.03; 
Found: C, 60.27; H, 4.05; N, 10.44; S, 7.88. 



30 
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Example 6 

N- ( 3 . 4 -Dimethyl - 5 - i aoxazolvl) - 4 ' - (2-methvl-4- 
oxazolvl) fl . 1 ' -biphenvn ^-sulfonamide 



5 




A • 4- ( 4-Bromophenvl ) -2-methvloxa2ole 

A mixture of 2 , 4-dibromoacetophenone (2,78 g, 10 
mmol) and acetamide (1.48 g, 25 mmol) was heated at 130°C 

10 for 3 hours. This mixture was poured onto 30 g ice, and 
150 mL ethyl acetate was added. The organic layer was 
separated and washed with 3 0 mL IN sodium hydroxide, 3 0 mL 
IN hydrochloric acid and 30 mL brine, dried and 
concentrated. The residue was chroma tographed on silica 

15 gel using 15:1 hexane/ethyl acetate to afford compound A 
(1.29 g, 54%) as a white solid. 

B . N- (3, 4 -Dimethyl -5 -isoxazolyl) -N- [(2- 

methoxye thoxy ) methyl ] -4'- (2 -methyl -4- 
20 oxazolvl) [1, 1 ! -biphenvll -2 -sulfonamide 

To a solution of compound A (402 mg, 1.7 mmol) and 
compound B from Example 1 (259 mg, 0.68 mmol) in 6.5 mL of 
toluene and 5.2 mL of 95% ethanol under argon, tetrakis- 
(triphenylphosphine)palladium(O) (78 mg, 0.068 mmol) was 
25 added and followed by 3.9 mL of 2M aqueous sodium 

carbonate. The reaction mixture was heated at 75°C for 3.5 
hours, cooled and diluted with 40 mL of ethyl acetate. The 
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organic liquid was separated and washed with 10 mL water 

and 10 mL brine, dried and concentrated. The residue was 

chromatographed on silica gel using 2:1 hexane/ethyl 

acetate to afford compound B (183 mg, 54%) as a colorless 
5 gum. 



10 



20 



C . N- (3, 4-Dimethyl-5-isoxa2olyl) -4 ' - ( 2 - 
methyl -4 -oxazolyl) [1, 1 • -biphenyl] -2- 
BulfonamiHa 



To a solution of compound B (180 mg, 0.3 6 mmol) in 6 
mL of 95% ethanol, 6 mL of 6N aqueous hydrochloric acid was 
added and the combination was refluxed for 55 minutes. The 
reaction mixture was concentrated and the pH of the 
solution was adjusted to 8 using sodium bicarbonate 
15 solution. It was then acidified to pH 5 with glacial 
acetic acid. The mixture was extracted with 3 x 30 mL 
ethyl acetate. The organic liquid was washed with 10 mL 
brine, dried and concentrated. The residue was 
chromatographed on silica gel using 100:1 

dichlorome thane /methanol to afford the title compound (56 
mg, 3 8%) as a light yellow solid. 
M.p. 90-100°C (amorphous) . 
Analysis calculated for C21H19N3O4S: 
Calculated: C, 61.60; H, 4.68; N, 10.26; S, 7.83; 
Found: C, 61.56; H, 4.33; N, 9.85; S, 7.94. 



25 
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Example 7 

N-(3.4-Dimethvl -5-isoxazolvlW 4 » - (4-methvl-2- 
oxazolyl) [If X ' -biphgTiyll -2-sulf oaamj je 



,CH 3 




A. 2- (4-Bromophenvl > -4 -methvloxazole 

4-bromobenzonitrile (9.1 g, 50 mmol) and propargyl 
alcohol (2.8 g, 50 mmol) were added portionwise into 12.5 

10 mL concentrated sulfuric acid at -15°C. The reaction was 
stirred at 0°C for 3 hours, warmed to room temperature 
slowly and stirred overnight. The mixture was poured into 
20 0 mL ice water, neutralized with sodium bicarbonate and 
extracted with 3 x 200 mL ethyl acetate. The combined 

15 organic liquid was washed with 50 mL brine, dried and 

concentrated. The residue was chroma tographed on silica 
gel using 30:1 Hexane/ethyl acetate to afford compound A 
(1.44 g, 12%) as a white solid. 



20 B . N- (3 / 4-Dimethyl-5-isoxazolyl) -N- [ (2- 

methoxyethoxy) methyl ] -4 t _ ( 4 - me thyl -2 - 
oxazolvl) -biphenvll -2 -sulfonamide 

To a solution of compound B from Example 1 (320 mg, 
0.83 mmol) and compound A (397 mg, 1.67 mmol) in 7.5 mL of 
25 toluene and 6 mL of 95% ethanol under argon, 

tetrakis ( triphenylphosphine) palladium ( 0 ) (96 mg, 0.083 
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15 



20 



mmol) was added, followed by 4.5 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 4 
hours, cooled and diluted with 50 mL of ethyl acetate. The 
organic liquid was separated, washed with 10 mL water and 
10 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 2:1 Hexane/ethyl 
acetate to afford compound B (300 mg, 72%) as a colorless 
gum. 

C • N- <3 , 4 - Dime thy 1 - 5 - i s oxa z o ly 1 ) -4 ' - ( 4 - 

methyl- 2 -oxazolyl) [ 1 , 1 • -biphenyl ] -2- 



To a solution of compound B (300 mg, 0.60 mmol) in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated and the pH of the solution was adjusted to 
8 using sodium bicarbonate solution. It was then acidified 
to pH 5 with glacial acetic acid. The mixture was 
extracted with 3 x 40 mL ethyl acetate. The organic liquid 
was washed with 10 mL water and 10 mL brine, dried and 
concentrated. The residue was chromatographed on silica 
gel using 100:1 dichloromethane /methanol to afford the 
title compound (200 mg, 81%) as a white solid. 
M.p. 85-95°C (amorphous) . 
25 Analysis calculated for C21H19N3O4S • 0.25 H2O: 

Calculated: C, 60.92; H, 4.75; N, 10.15; S, 7.74; 
Found: C, 61.15; H, 4.60; N, 9.89; S, 7.62. 



-58- 



WO 97/29748 



PCT/US97/03956 



Example 8 

N- (3,4-Dimethvl-5-isQxazolvl ) -4 ! - { 5 -methvl - 2 - 
ox^zolyl.) [l t 3-' -bipfrepvll -2 -sulfonamide 



CH 3 




CH, 



A . 2- ( 4-Bromophenvl ) - 5 -methvloxazole 

To 4-bromobenzoyl chloride (4.39 g, 20 mmol) in 40 
mL dichloromethane at 0°C, propargyl amine (1.10 g, 20 mmol) 

10 was added, followed by tri ethyl amine (4.05 g, 40 mmol) . 

The mixture was stirred at room temperature for 40 minutes. 
150 mL ethyl acetate was added and filtered. The filtrate 
was washed with 2 x 40 mL water and 40 mL brine, dried and 
concentrated to give 4-Bromo-N- (2-propynyl)benzamide. 4- 

15 Bromo-N- ( 2 -propyny 1 ) benzamide was added into ice cooled 47 
mL concentrated sulfuric acid. The reaction was stirred at 
5-10°C for 3 hours and at room temperature overnight. The 
mixture was poured into 500 mL ice water, neutralized with 
sodium carbonate to pH 8 and extracted with 3 x 250 mL 

20 ethyl acetate. The combined organic extracts were washed 
with 200 mL water and 100 mL brine, dried and concentrated 
to afford compound A (4.5 g, 95%) as a light yellow solid. 
M.p. 61-63°C. 
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30 



35 



B . N- (3, 4-Dimethyl-5-isoxazolyl) -N- [ (2- 

methoxyathoxy) methyl ] -4 • - ( 5 -methyl - 2 - 

To a solution of compound B from Example 1 (32 0 mg, 
0.83 mmol) and compound A (397 mg, 1.67 mmol) in 7.5 mL of 
toluene and 6 mL of 95% ethanol under argon, 
tetrakis(triphenylphosphine) palladium (0) (96 mg, 0.083 
mmol) was added, followed by 4 . 5 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°c for 3 
hours, cooled and diluted with 50 mL of ethyl acetate. The 
organic liquid was separated and washed with 10 mL water 
and 10 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 2:1 Hexane/ethyl 

acetate to afford compound B (298 mg, 72%) as a colorless 
15 gum. 

C . N- ( 3 , 4 -Dimethyl -5-isoxazolyl ) -4 • - ( 5 - 

methyl- 2 -oxazolyl) [1,1 ■ -biphenyl] -2- 

Bttlfonami^ 

To a solution of compound B (298 mg, 0.60 mmol) in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated and the pH of the solution was adjusted to 
8 using sodium bicarbonate solution. It was then acidified 
to pH 5 with glacial acetic acid. The mixture was 
extracted with 3 x 40 mL ethyl acetate. The organic liquid 
was washed with 10 mL water and 10 mL brine, dried and 
concentrated. The residue was chromatographed on silica 
gel using 100:1 dichlorome thane /methanol to afford the 
title compound (147 mg, 60%) as an off-white solid. 
M.p. 90-100°C (amorphous) . 
Analysis calculated for C21H19N3O4S: 

Calculated: C, 61.60; H, 4.68; N, 10.26; S, 7.83; 
Found: C, 61.39; H, 4.11; N, 10.03; S, 7.61. 
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N- ( 3 » 4 -Dimethvl-5-ifloxazolvl ) -»4 | - ( lff-pvrazol-l- 

yl) [l f 1' -biphejiyl] -2-gulf onamifle 



5 




A. 1- (4-BrpynQpfrQttYl) -lH-pypazQ^e 

To epichlorohydrin (4 g, 43.23 mmol) and 4- 
bromophenyl hydrazine hydrochloride (19.32 g, 86.46 mmol) 

10 in 20 mL 60% ethanol, triethylamine (8.75 g, 12.05 mmol) 

was added dropwise. The mixture was warmed slowly and then 
refluxed for 1 hour. The solvent was evaporated, and the 
residue was heated at 170°C for 3 0 minutes and at 2 00°C for 
a further 10 minutes. 150 mL water was added, and the 

15 mixture was extracted with 3 x 200 mL ethyl acetate. The 
combined organic liquid was washed with 50 mL brine, dried 
and concentrated. The residue was chromatographed on 
silica gel using 40:1 Hexane/ethyl acetate to afford 
compound A (2.92 g, 30%) which was crystallized from hexane 

20 to give yellow needles . 
M.p. 72-74°C. 

B • N- (3 , 4-Dimethyl-5-isoxazolyl) -N- [ (2- 
methoxyethoxy ) methyl ] -4 1 - ( lH-pyrazol - 
25 1-vl) ri. l'-biphenvll -2 -sulfonamide 

To a solution of compound B from Example 1 (320 mg, 
0.83 mmol) and compound A (372 mg, 1.67 mmol) in 7.5 mL of 
toluene and 6 mL of 95% ethanol under argon, 
tetrakis ( triphenylphosphine) palladium (0) (96 mg, 0.083 
30 mmol) was added, followed by 4.5 mL of 2M aqueous sodium 

carbonate. The reaction mixture was heated at 75°C for 2.5 
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hour, cooled and diluted with 50 mL of ethyl acetate. The 
organic liquid was separated, washed with 10 mL water and 
10 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 2.5:1 Hexane/ethyl 
acetate to afford compound B (280 mg, 70%) as a colorless 
gum. 



C • N- (3 # 4-Dimethyl-5-isoxazolyl) -4 " - < ijy- 
pyrazol-l-yl) [1, 1 - -biphonyl] -2- 
10 sulfpnamidg 

To a solution of compound B (280 mg, 0.58 xnmol) in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated and the pH of the solution was adjusted to 

15 8 using sodium bicarbonate solution. It was then acidified 
to pH 5 with glacial acetic acid. The mixture was 
extracted with 3 x 40 mL ethyl acetate. The organic liquid 
was washed with 10 mL water and 10 mL brine, dried and 
concentrated. The residue was chromatographed on silica 

20 gel using 100:0.8 dichloromethane/methanol to afford the 
title compound (161 mg, 70%) as an off-white solid. 
M.p. 88-98°C (amorphous) . 

Analysis calculated for C20H18N4O3S ■ 0.12H2O: 
Calculated: C, 60.56; H, 4.64; N, 14.12; S, 8.08; 
25 Found: C, 61.26; H, 4.52; N, 13.96; S, 8.06. 
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ELz ( 3 » 4-Dimethvl — 5 - isoxazolvl ) - 4 '■[!■[ (2- 
methoxvethoxv)methvl ] - lH-imidazol-2-vl 1 [LI'- 

biphenyl] -2-sulf onamiqe 




A . 2- ( 4 -Bromophenvl ) - 1H- imidazole 

To 4-Bromobenzaldehyde (9.25 g, 50 inmol) and glyoxal 
10 (40% wt. aqueous solution, 11.6 mL, 80 mmol) in 20 mL 

methanol, 60 mL 3 0% aqueous ammonium hydroxide was added 
dropwise. The mixture was stirred at room temperature 
overnight. The solvent was evaporated under vacuum. The 
residue was made slightly alkaline by the addition of 
15 aqueous sodium hydroxide, and extracted with 3 x 3 00 mL 
ethyl acetate. The combined organic extracts were dried 
and concentrated. The residue was dissolved in 100 mL 
methanol and filtered. The filtrate was concentrated and 
the residue was triturated with 20 mL ethyl ether to give 
20 compound A as a brown solid as (1.8 g, 16%) . 

B • 2- ( 4-Bromophenyl ) -1- [ ( 2 -methoxy- 
ethoxv)methvl1 - 1H- imidazole 

To compound A (400 mg, 1.79 mmol) in 18 mL 
25 tetrahydrofuran, sodium hydride (60% in mineral oil, 86 mg, 
2.15 mmol) was added. The mixture was stirred at room 
temperature for 10 minutes . Methoxyethoxymethyl chloride 
(33 5 mg, 2.59 mmol) was added dropwise. The reaction was 
stirred at room temperature for 2 hours, and concentrated. 
30 100 mL ethyl acetate was added and the organic liquid was 
washed with 20 mL water and 10 mL brine, dried and 
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concentrated. The residue was chromatographed on silica gel 
using 100:400:1 Hexane/ethyl acetate/ triethylamine to 
afford compound B (390 mg, 70%) . 

C . N- (3 # 4 -Dimethyl -5-isoxazolyl) -N- [ (2- 

methoxyethoxy ) methyl ] -4 1 - [1- [ (2- 
methoxyethoxy) methyl ] - 1H- imidazol-2- 
Yll [1,1' -biphenvll -2-sulf onamide 

To a solution of compound B from Example 1 (722 mg, 

I. 88 mmol) and compound B above (3 90 mg, 1.25 mmol) in 

II. 25 mL of toluene and 9 mL of 95% ethanol under argon, 
tetrakis(triphenylphosphine) palladium (0) (145 mg, 0.125 
mmol) was added, followed by 6.75 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 3 
hours, cooled and diluted with 75 mL of ethyl acetate. The 
organic liquid was separated, washed with 15 mL water and 
15 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 100:0.2 ethyl 
acetate/ triethylamine to afford compound C (400 mg, 56%) as 

20 a colorless gum. 



15 



D. n- (3,4-Dimethyl-5-±soxazolyl) -4 ■ - [ 1- 

[ (2 -methoxyethoxy) methyl] -lH-imidazol- 
2-yll n. 1' -biphenvll -2 -sulfonamide 

25 To a solution of compound C (400 mg, 0.70 mmol) in 

12 mL of 95% ethanol, 12 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated and the pH of the solution was adjusted to 
8 using sodium bicarbonate solution. It was then acidified 

30 to pH 5 with glacial acetic acid. 200 mL ethyl acetate was 
added, and the organic liquid was washed with 2 0 mL water 
and 2 0 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 100:4:0.2 
dichlorome thane /methanol /ammonium hydroxide to afford the 

35 title compound (210 mg, 62%), which was crystallized from 
ethyl acetate/Hexane to provide white crystals. 
M.p. 81-84°C. 
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Analysis calculated for C24H26N4O5S * 0.24 H2O: 
Calculated: C, 59.20; H, 5.48; N, 11.51; S, 6.58; 
Found: C, 59.25; H, 5.42; N, 11.46; S, 6.39. 

5 Example 11 

N-(3.4-Dimethvl>5-isoxa2Qlvl)-4 1 - f 1- T (2* 
hydroxyethoxy) methyl ] - Iff- iffU dazp j-2 -yj. ] [ 3, f 3 

biphenvll -2 - sulfonamide 



10 




[ ( 2 -hydroxyethoxy) methyl ] -lH-imidazol- 
2-vll CI, 1' -biphenvll -2- sulfonamide 

15 To the title compound of Example 10 (120 mg, 0.25 

mmol) in 2 . 5 mL dichloromethane at 0°C, boron tribromide 
(1M solution in dichloromethane, 0.37 mL, 0.37 mmol) was 
added dropwise. The reaction mixture was stirred at 0-3°C 
for 45 minutes. 5 mL saturated aqueous sodium bicarbonate 

20 was added and stirred for 10 minutes . The mixture was then 
acidified to pH 5 with glacial acetic acid and extracted 
with 3 x 40 ml 100:5 dichlorome thane/ me thano 1 . The 
combined organic extracts were dried and concentrated. The 
residue was purified by preparative HPLC on a 30 x 500 mm 

25 ODS S10 column using 62% solvent A (10% methanol, 90% 

water, 0.1% trif luoroacetic acid) and 38% solvent B (90% 
methanol, 10% water, 0.1% tetrahydrof uran) to provide the 
title compound (80 mg, 69%) as a white solid. 
M.p. 93-103°C. 
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Analysis calculated for C23H24N4O5S ■ 0.75 H2O: 
Calculated: C, 57.31; H, 5.33; N, 11.62; S, 6.65; 
Found: C, 57.61; H, 5.04; N, 11.33; S, 6.55. 

Example 12 

W- f 3 r 4-pim*thvl-5-iBoxazol v l 1 - 4 ' - (l- mt ,thvl-lH- 

imi4az<?3.-2-vi) n. 1 ; -biphanv ii -2- B uif OBaM id ? [ 




A. 




To compound A from Example 10 (700 mg, 3.14 mmol) in 
7.8 mL tetrahydrofuran and 7.8 mL dimethylf ormamide, sodium 
hydride (60% in mineral oil, 151 mg, 3.77 mmol) was added. 
The mixture was stirred at room temperature for 10 minutes. 
Iodomethane (891 mg, 6.28 mmol) was added dropwise. The 
reaction mixture was stirred at room temperature for 1 
hour, and concentrated. 100 mL ethyl acetate was added and 
the organic liquid was washed with 20 mL water and 20 mL 
brine, dried and concentrated. The residue was 
chromatographed on silica gel using 100:1:0.1 

dichloromethane/methanol/ammonium hydroxide to afford 
25 compound A (500 mg, 67%) . 
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B . N- ( 3 f 4-Dimathyl-5-isoxazolyl ) -N— [ (2- 

me thoxyethoxy ) methyl ] -4 1 - ( 1 -methyl - 1H- 

imidazol-2-yl) [1# 1 ' -biphenyl] -2- 
sulf onamide 

5 To a solution of compound B from Example 1 (320 mg, 

0.83 mmol) and compound A (395 mg, 1.67 mmol) in 7.5 mL of 
toluene and 6 mL of 95% ethanol under argon, 
tetrakis ( triphenylphosphine) palladium ( 0 ) (96 mg, 0 . 083 
mmol) was added, followed by 4.5 mL of 2M aqueous sodium 

10 carbonate. The reaction mixture was heated at 75°C for 3 

hours, cooled and diluted with 50 mL of ethyl acetate. The 
organic liquid was separated and washed with 10 mL water 
and 10 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 100:1.5:0.1 

15 dichlorome thane /methanol /ammonium bicarbonate to afford 
compound A (254 mg, 61%) as a colorless gum. 

C . N- (3,4-Dimethyl-5-isoxazolyl) -4 ■ - (1- 

methyl-lH-imidazol-2-yl) [!,!■- 
20 biohenvl 1 -2 -sulfonamide. lithium salt 

To a solution of compound B (250 mg, 0.50 mmol) in 9 
mL of 95% ethanol, 9 mL of 6N aqueous hydrochloric acid was 
added and re fluxed for 1 hour. The reaction mixture was 
concentrated and the pH of the solution was adjusted to 8 

25 using sodium bicarbonate solution. It was then acidified 
to pH 5 with glacial acetic acid. The mixture was 
extracted with 200 mL ethyl acetate and the organic layer 
was washed with 20 mL water and 20 mL brine, dried and 
concentrated. The residue was chromatographed on silica 

30 gel using 100:6:0.3 dichloromethane/methanol/ ammonium 

bicarbonate to afford N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (1- 
methyl-lH-imidazol-2-1) [1,1 1 -biphenyl] -2 -sulfonamide (189 
mg, 92%) , which was dissolved in IN lithium hydroxide, 
added on to a HP- 20 column and eluted with water and then 

35 10:3 water /methanol to provide the title compound as a 
white solid. 
M.p. >200°C dec. 
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Analysis calculated for C2lHi9N403SLi • 2.75H20: 
Calculated: C, 54.37; H, 5.32; N, 12.08; S, 6.91; 
Found: C, 54.58; H, 5.05; N, 11.87; S, 6.80. 



N- (3,4-Dimethvl-5-isox a g 0 lvn -A ■ -ng-j,.^ fl> Ai - 
Yl) [lrl'-l?iph g nYl]-2-8ttlfonamidii. lithium »u 




A . 2- (4-Bromophenyl) - lH-imidazole-1- 
carboxylic acid, 1, 1-dimethylethyl 
ester 

To compound A from Example 10 (446 mg, 2 mmol) in 20 
mL acetonitrile, di-t-butyl dicarbonate (524 mg, 2.4 mmol) 
and 4-dimethylaminopyridine (24.4 mg, 0.2 mmol) were added. 
The reaction mixture was stirred at room temperature 
overnight and concentrated. The residue was 
chromatographed on silica gel using 6:1 hexane/ethyl 
acetate to afford compound A (500 mg, 77%) as a light 
yellow oil. 

B . 4 • - [1- [ (1, 1-Dimethylethoxy) carbonyl] - 

ltf-imidazol-2-yl] -N- ( 3 , 4 -Dimethyl- 5- 
isoxazolyl) -N- C (2-methoxyathoxy) - 
methyl 1 T 1 . 1 ' -binhenvl 1 - 3 - ff Tilf onamifl*. 

To a solution of compound B from Example 1 (496 mg, 
1.29 mmol) and compound A (500 mg, 1.55 mmol) in 11.25 mL 
of toluene and 9 mL of 95% ethanol under argon, 
tetrakis (triphenylphosphine) palladium (0) (149 mg, 0.129 
mmol) was added, followed by 6.75 mL of 2M aqueous sodium 
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carbonate. The reaction mixture was heated at 75°C for 3 
hours, cooled and diluted with 75 mL of ethyl acetate. The 
organic liquid was separated and washed with 15 mL water 
and 15 mL brine, dried and concentrated. The residue was 
5 chromatographed on silica gel using 40:60:0.2 hexane/ethyl 
acetate/ triethylamine to afford compound B (380 mg, 51%) as 
a colorless gum. 



C . N- (3, 4 -Dimethyl- 5-isoxazolyl ) -4 1 - (1H- 

10 imidazol-2-yl) [1, 1 ■ -biphenyl] -2- 

sulfQflamide, lithium salt m 

To a solution of compound B (380 mg, 0.65 mmol) in 
12 mL of 95% ethanol, 12 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour and 45 minutes. The 
15 reaction mixture was concentrated and the pH of the 
solution was adjusted to 8 using sodium bicarbonate 
solution. It was then acidified to pH 5 with glacial 
acetic acid, extracted with 3 x 80 mL 100:5 

dichlorome thane /methanol . The organic extracts were dried 
20 and concentrated. The residue was dissolved in IN lithium 

hydroxide and chromatographed on HP-2 0 column eluted with 

water and then 10:2 water /methanol to provide the title 

compound as a white solid (180 mg, 69%) . 

M.p. >220°C dec. 
25 Analysis calculated for C20Hl7N4O3SLi * 2.06H2O: 

Calculated: C, 54.91; H, 4.87; N, 12.81; S, 7.33; 
Found: C, 54.99; H, 4.78; N, 12.73; S, 6.95. 
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Example 14 

(3,4- Dimethyl ■ 5 - i s oxazol vl ) -4 ; - (5-metIivl-4- 
pyazQlyl ) T 1 , 1 ! -blphenvl 1 - 2 - sulf onamide 



5 




A - 4- ( 4-Bromophenvl ) -5-methvloxazole 

To 4 ' -Bromopropiophenone (3.52 g, 16.5 mmol) and 
formamide (10.81 g, 240 mmol) at 50°C, bromine (2.40 g, 15 
10 mmol) was added dropwise over 10 minutes. The reaction 

mixture was heated from 50°C to 13 0°C over 2 0 minutes and 
then heated at 130°C for 4 hours. After cooling, 150 mL 
ethyl acetate was added and the liquid was washed with 2 x 
20 mL water and 20 mL brine, dried and concentrated. The 
15 residue was chromatographed on silica gel using 40:1 

Hexane/ethyl acetate to afford compound A (1.59 g, 45%). 

B . N- (3,4-Dimethyl-5-isoxazolyl) -N- [ (2- 

mathoxyethoxy) methyl ] -4 » - ( 5 -methyl -4- 
oxazolvl) n.l'-biphenvn -2 -sulfonamide 

To a solution of compound B from Example 1 (384 mg, 
1.0 mmol) and compound A (408 mg, 1.7 mmol) in 9 mL of 
toluene and 7.2 mL of 95% ethanol under argon, 
tetrakis (triphenylphosphine) palladium (0) (116 mg, 0.10 
mmol) was added, followed by 5.4 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 75°C for 3 
hours, cooled and diluted with 60 mL of ethyl acetate. The 
organic liquid was separated and washed with 15 mL water 
and 15 mL brine, dried and concentrated. The residue was 
chromatographed on silica gel using 2.5:1 Hexane/ethyl 
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acetate to afford compound B (317 mg, 64%) as a colorless 
gum. 

C . N- (3, 4-Dimethyl-5-isoxazolyl) -4 ' - (5- 

methyl-4-oxazolyl) £1, 1 • -biphenyl] -2- 
SulfonamiHR 

To a solution of compound B (300 mg, 0.60 mmol) in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The reaction mixture 
was concentrated and the pH of the solution was adjusted to 
8 using sodium bicarbonate solution. It was then acidified 
to pH 5 with glacial acetic acid. The mixture was 
extracted with 3 x 40 mL ethyl acetate and the organic 
extracts were washed with 10 mL water and 10 mL brine, 
dried and concentrated. The residue was purified by 
preparative HPLC on a 30 x 500 mm ODS S10 column using 30% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 70% solvent B (90% methanol, 10% water, 0.1% 
tetrahydrofuran) to provide the title compound (150 mg, 
20 61%) as a white solid. 

M.p. 86-96°C (amorphous) . 

Analysis calculated for C21H19N3O4S • O.I6H2O: 
Calculated: C, 61.17; H, 4.72; N, 10.19; S, 7.77; 
Found: C, 61.20; H, 4.35; N, 10.16; S, 7.58. 

25 



15 
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Hr ( 3 .4-Dimethvl-5-iaoxazolvl )-4'-( lH-imidazol-1- 
vlmethvl ) fl,! 1 -biphenvll -2 -sulfonamide 



5 




bromo-b enzenesulfonamide 

To a solution of 3.0 g (11.74 mmol) of 



10 2-bromobenzenesulf onyl chloride in 10 mL of pyridine was 

added 1.32 g (11.74 mmol) of 3 , 4-dimethyl-5-isoxazolamine . 
The mixture was stirred at room temperature under argon 
overnight, added to 150 mL of ice water and filtered. The 
filtrate was acidified to pH 2 using 6N aqueous 

15 hydrochloric acid and the grey solid was filtered and 

dried. The solid was crystallized from methanol /water to 
afford 4.0 g (>100%) of compound A as tan crystalline 
needles (m.p. 125 - 126°C; Rf = 0 . 51 (10% 

methanol /dichlorome thane) ) . 

20 

B • 2-Bromo-N- ( 3 , 4 -dimethyl- 5 -isoxa- 
zolyl ) -N 1 - (methoxyethoxymethyl ) - 
benzene sulfonamide _ 

To a solution of 1.1 g (3.33 mmol) of compound A in 
25 15 mL of THF at room temperature under argon was added 0.19 
g (4.8 mmol) of sodium hydride (60% suspension in mineral 
oil) in portions, and the solution was stirred at room 
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temperature for 10 minutes. Methoxyethoxymethyl chloride 
(0.55 g, 4.4 mmol) was then added and the solution was 

stirred overnight . The mixture was concentrated and 

diluted with 30 mL of water, and extracted with 40 mL of 
5 ethyl acetate. The combined organic extracts were washed 

with 50 mL of brine, dried and evaporated to provide 1.2 g 
(87%) of compound B as a brown gum. 

C. N- (3 , 4-Dimethyl-5-isoxazolyl) -N- [ (2- 

10 methoxyethoxy) methyl ] -4 • -methyl £1^1* — 

biphenvll - 2 -sulfonamide 

To a solution of compound B, 4-methylbenzeneboronic 
acid (4.76 g, 35 mmol) in 250 mL of toluene and 200 mL of 
95% ethanol under argon, 

15 tetrakis (triphenylphosphine)palladium(O) (2.43 g, 2.1 mmol) 
was added, followed by 150 mL of 2M aqueous sodium 
carbonate. The reaction mixture was heated at 80°C for 2.5 
hours, cooled and diluted with 300 mL of ethyl acetate. 
The organic liquid was separated and washed with 200 mL 

20 water and 200 ml of brine, dried and concentrated. The 
residue was chroma tographed on silica gel using 5:1 
hexane/ethyl acetate to afford compound C (9.0 g, 60%) as a 
colorless gum. 

Rf = 0.74, silica gel, 1:1 Hexane/ethyl acetate. 

25 

D. 4 " - (Bromomethyl) -N- ( 3 , 4 -dimethyl -5- 

isoxazolyl) -N- [ ( 2 -methoxyethoxy ) - 
methvll ri,l' -biphenvll -2 -sulfonamide 

To compound C (7.7 g, 17.89 mmol) in 180 mL carbon 
30 tetrachloride, n-bromosuccinimide (4.14 g, 23.25 mmol) and 
benzoyl peroxide (385 mg, 1.59 mmol) were added. The 
reaction was refluxed for 1.5 hours. After cooling, the 
reaction mixture was diluted with 200 mL dichlorome thane , 
washed with 2 x 100 mL water and 100 mL brine, dried and 
35 concentrated. The residue was chromatographed on silica 
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gel eluting with 4:1 hexane/ethyl acetate to provide 

compound D (3.64 g, 40%) as a colorless gum. 

Rf = 0.38, silica gel, 2:1 Hexane/ethyl acetate. 

5 E • N- (3, 4 -Dimethyl -5 - isoxazolyl ) -4 ■ - (1H- 

imidazol- 1-ylmethyl ) -N- [ ( 2 -methoxy- 

ethoxy) -methyl] [1, 1 ■ -biphenyl] -2- 
sulfonamide _ 

To compound D (400 mg, 0.79 ramol) and imidazole (133 
10 mg, 1.95 mmol) potassium carbonate (K2CO3) (326 mg, 2.36 

mmol) was added. The reaction was stirred at room 
temperature for 10 hours and then at 50°C for 1 hour. The 
mixture was diluted with 50 mL ethyl acetate, washed with 
10 mL water and 10 mL brine, dried and concentrated. The 
15 residue was chromatographed on silica gel using 100:1.5 

dichloromethane/methanol to afford compound E (220 mg, 56%) 
as a colorless gum. 

Rf = 0.52, silica gel, 10:1 trichloromethane/methanol . 



20 F • N- ( 3 # 4 -Dimethyl - 5 - isoxazolyl ) -4 • - (1H- 

imidazol-l-ylmethyl) [1, 1 1 -biphenyl] -2- 
sulf onamide 

To a solution of compound E (220 mg, 0.44 mmol) in 6 
mL of 95% ethanol, 6 mL of 6N aqueous HC1 was added. The 
reaction was refluxed for 2 hours, cooled and concentrated. 
The reaction mixture was neutralized with saturated aqueous 
sodium bicarbonate (NaHC03), and then acidified to pH <5 

with acetic acid. Filtration of the mixture provided a 
white solid (91 mg, 50%) which was dissolved in IN HC1 and 
concentrated under vacuum to give the hydrochloride salt of 
the title compound as a white solid (m.p. 150°C dec.) 
Rf = 0.27, silica gel, 10:1 dichloromethane/methanol. 
Analysis calculated for C21H20N4O3S 
1.1 H2O • 0.8 HC1: 

Calculated: C, 55.02; H, 5.28; N, 12.22; S, 6.99; CI, 6.19. 
Found: C, 54.67; H, 4.88; N, 11.97; S, 6.93; CI, 6.30. 
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N- (3 . A-Dii»a thvl-5-i8oxazolvl > -4 ' - ( 3- 
jgpxazolvl) n. 1 ; -biph^nv ll f onamlri« 



5 




A . 4 - Br omo -N-hydroxybenz enec arboximi doy 1 
bromide 

10 To a 0.5M solution of hydrochloric acid in 

dimethylformamide, 8 . 5g (42.5 mmol) of 4 -Bromobenz aldehyde 
oxime was added and cooled to 5°C. 13 g of oxone was then 
added in portions. The mixture was slowly warmed to room 
temperature and stirred for 8 hours. The reaction mixture 
was poured into 3 00 mL of cold water and extracted with 2 x 
150 mL of ether. The combined organic extracts were washed 
once with 150 mL of 0 . 5N aqueous hydrochloric acid and 
brine (150 mL) , dried and evaporated to provide 7 . 9g (79%) 
of compound A. 



15 



20 



25 



30 



B . 5- (Acetyloxy) -3- (4-bromophenyl) -4,5- 
dihvdroiaoxagn] « 

A mixture of 4 . Og (17.06 mmol) of compound A, 7.34g 
(85.3 mmol) of vinyl acetate and 1 . 9g (18.76 mmol) of 
triethylamine in 50 mL of toluene was stirred at 75°C for 2 
hours. The mixture was cooled and added to 150 mL of 
water. The organic layer was separated and the aqueous 
layer was extracted with 2 x 50 mL of ethyl acetate. The 
combined organic extracts were washed once with 100 mL of 
brine, dried and evaporated. The residue was crystallized 
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from Hexanes/ ethyl acetate to afford 3 . 6g (74%) of compound 
B as a white solid. 

C . 3- (4-Bromophenvl > isoxazole 

5 To a solution of 3 . Og (10.56 mmol) of compound B in 

100 mL of absolute ethanol, 5 mL of 6N aqueous hydrochloric 
acid was added and the solution was ref luxed for 3 hours . 
The mixture was concentrated to about 10 mL and the 
solution was neutralized using aqueous sodium bicarbonate. 

10 The resulting mixture was extracted with 2 x 50 mL of 

ether. The combined organic extracts were washed once with 
100 mL of brine, dried and evaporated. The residue was 
chromatographed on lOOg of silica gel using Hexanes/ethyl 
acetate 9:1 to afford 1 . 6g (68%) of compound C as a white 

15 solid. 

D . N- (3 # 4-Dimethyl-5-isoxazolyl) -N- [(2- 
methoxye t hoxy ) methyl ] -4 1 - ( 3 -isoxa- 
zolvl) f 1. 1 1 -biphenvll -2 -sulfonamide 

20 To a solution of 0.45g (1.17 mmol) of compound B 

from Example 1 and 0.058g (0.05 mmol) of 
tetrakis (triphenylphosphine) palladium (0) in 2 0 mL of 
toluene under argon, 12 mL of 2M aqueous sodium carbonate 
was added followed by 0.315g (1.4 mmol) of compound C in 12 

25 mL of 95% ethanol. The mixture was ref luxed for 2 hours, 
diluted with 100 mL of water and extracted with 3 x 50 mL 
of ethyl acetate. The combined organic extracts were 
washed once with 100 mL of brine, dried and evaporated. The 
residue was chromatographed on 50g of silica gel using 

30 Hexanes/ethyl acetate 2:1 to afford 0.27g (56%) of compound 
D as a colorless gum. 



-76- 



WO 97/29748 



PCT/US97/03956 



E . N- (3,4-Dimethyl-5-isoxazolyl) -4 ' - 

(3-isoxazolyl) [1, 1 « -biphenyl] -2- 
sulfonam^y 

To a solution of 0.26g (0.54 mmol) of compound D in 
5 10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The mixture was then 
concentrated, diluted with 50 mL of water and extracted 
with 3 x 25 mL of ethyl acetate. The combined organic 
extracts were washed once with water, dried and evaporated 

10 (0.21g) . This material was purified by reverse phase 

preparative HPLC on a 30 x 500 mm ODS S10 column using 67% 
solvent B (90% methanol, 10% water, 0.1% trif luoroacetic 
acid) and 33% solvent A (10% methanol, 90% water, 0.1% 
trifluoroacetic acid) . The appropriate fractions were 

15 collected, neutralized with aqueous sodium bicarbonate to 
pH 7 and concentrated to 10 mL. The solution was then 
acidified to pH 4 using glacial acetic acid and the white 
solid was filtered and dried to provide 0.13g (61%) of the 
title compound. 
20 M.p. 85-90°C. 



Analysis Calculated for C20H17N3O4S. 0.26 H2O: 
Calculated: C, 60.04; H,4.41; N,10.50; S,8.01; 
Found : C,60.04; H,4.30; N, 10.50; S,8.15. 

Example 17 

H- ( 3 r 4-Dimethvl-5-iBOxazQlvl)-4 ■ - I 2-oxazol vl - 
mgthvl ) T 1 . 1 ' -biphenvl 1 -2- a ulfonaBid B 
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A . 4 -Bromobenzeneacetamlde 

To a solution of 6g (27.9 mmol) of 4- 
bromopheny lace tic acid in 200 mL of dichlorome thane under 
5 argon, 14 mL of 2M solution of oxalyl chloride in 
dichlorome thane was added. Then four drops of 
dimethyl formamide was added and the mixture was stirred at 
room temperature for 1 hour. The solution was evaporated 
and dried in vacuo. The residue was dissolved in 150 mL of 
10 methanol, and 3 0 mL of 28% aqueous ammonium hydroxide was 
added to the mixture. The solution was stirred at room 
temperature overnight and then diluted with 150 mL of 
water. The resulting white solid was filtered, washed with 
water and dried to afford 5 . lg (85%) of compound A. 

15 

B . 2- T ( 4-Bromot)henvl ) methvl 1 oxazole 

A mixture of compound A (2g, 9.34 mmol) and vinylene 
carbonate (0.9g, 10.45 mmol) in 6g of polyphosphoric acid 
was heated at 17 0°C for 3 hours. The residue was added to 

20 100 mL of water and extracted with 2 x 100 mL of ethyl 

acetate. The combined organic extracts were washed once 
with water, dried and evaporated. The residue was 
chromatographed on 200 mL of silica gel using Hexanes/ethyl 
acetate 2:1 to provide 1 . 12g (50%) of compound C as a white 

25 solid. 

C • N- ( 3 , 4-Dimethyl-5-isoxazolyl ) -N- [ (2- 

methoxyethoxy) methyl] -4 ■ - ( 2 -oxazolyl- 
methvl) tl, 1 ! -biphenvll -2 -sulfonamide 

30 To a solution of 0 . 6g (1.56 mmol) of compound B from 

Example 1 and 0 . 092g (0.08 mmol) of 

tetrakis (triphenylphosphine)palladium(O) in 30 mL of 
toluene under argon, 15 mL of 2M aqueous sodium carbonate 
was added followed by 0.45g (1.87 mmol) of compound B above 
35 in 15 mL of 95% ethanol . The mixture was refluxed for 2 

hours, diluted with 100 mL of water and extracted with 3 x 
50 mL of ethyl acetate. The combined organic extracts were 
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5 



10 



15 



washed once with 100 mL of brine, dried and evaporated. 
The residue was chromatographed on 200 mL of silica gel 
using Hexanes/ethyl acetate 2:1 to afford 0.72g (93%) of 
compound C as a colorless gum. 

D • N- (3,4-Dimethyl-5-isoxazolyl) -4 1 - 

(2-oxazolylmethyl) £1, 1 1 -biphenyl] -2- 
sulf onamide 

To a solution of 0.7g (1.41 xnmol) of compound C in 
15 mL of 95% ethanol, 15 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The mixture was then 
concentrated, diluted with 250 mL of water and extracted 
with 3 x 50 mL of ethyl acetate. The combined organic 
extracts were washed once with water, dried and evaporated 
to provide 0.41g of a colorless gum. The residue was 
purified by reverse phase preparative HPLC on a 30 x 500 mm 
ODS S10 column using 67% solvent B (90% methanol, 10% 
water, 0.1% trif luoroacetic acid) and 23% solvent A (10% 
methanol, 90% water, 0.1% trif luoroacetic acid). The 
appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 
mL. The solution was then acidified to pH 4 using dilute 
hydrochloric acid and the resulting white solid was 
filtered and dried to provide 0.09 8g (17%) of the title 
25 compound. 

M.p. 65-70°C. 

1h NMR (CDCI3): 5 1.80 (s,3H), 2.11 (s, 3H), 4.16 (s,2H), 
7.04 ( S/ 1H) , 7.27 - 8.02 (m, 10H) . 

13 C NMR (CDCI3 ) : 6 6.99, 11.20, 34.67, 108.10, 127.54, 
128.32, 128.92, 129.47, 130.82, 133.15, 133.44, 135.95, 
137.91, 138.51, 139.37, 141.25, 154.69, 162.27, 163.42. 



20 



30 
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Example 18 
N- ( 3 , 4 -Dimethyl ■ 5 - i so xazol vl > -4 ' - (5- 
i eoxazolvl ) fl.l' -biphenvl 1 -2- sulfonamide 



5 




A . 1- (4-Bromophenyl) - 3- (dimeth.ylamd.no) - 2- 
pyppgn-l-Qffg 

A solution of 7.0g (35.2 mmol) of 4- 
10 bromoacetophenone in 7 ml* of N, N-dimethylf ormamide diethyl 
acetal was refluxed for 2 0 hours. The solution was then 
diluted with 100 mL ether and cooled to 0°C . The yellow 
crystalline solid was filtered and dried to provide 
compound A (6.85g, 77%) . 

15 

B . 5- ( 4-BrpmQphenyl) igpxaspJle 

To a solution of 6.2g (24.4 mmol) of compound A in 
70 mL of methanol at 0°C was added a solution of 3.31g 
(29.27 mmol) of hydroxylamine-O- sulfonic acid in 20 mL of 

20 methanol over a period of 3 minutes . After stirring at 
room temperature for 1 hour, the reaction mixture was 
poured into a mixture of cold saturated sodium bicarbonate 
solution (200 mL) and ice-water (200 mL) . The resulting 
mixture deposited 5.1g of a light yellow solid. 

25 Recrystallization of this material in Hexane/ethyl acetate 
then provided 3 . 12g (57%) of compound B as an off-white 
solid. 
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C • N- (3, 4-Dimethyl-5-isoxazolyl) -n- [ (2- 
methoxyethoxy) methyl ] -4 1 - (5- 
ifloxazolyl) [1,1 ' -biphenyl] -2- 
sulfonamide 

5 To a solution of 0.56g (1.46 mmol) of compound 1 

from Example 1 and 0.0 81g (0.07 mmol) of 
tetrakis (triphenylphosphine) palladium (0) in 25 mL of 
toluene under argon, 15 mL of 2M aqueous sodium carbonate 
was added followed by 0.49g (2.18 mmol) of compound B in 15 

10 mL of 95% ethanol. The mixture was refluxed for 2 hours, 
diluted with 100 mL of water and extracted with 3 x 50 mL 
of ethyl acetate. The combined organic extracts were 
washed once with 100 mL of brine, dried and evaporated. 
The residue was chromatographed on 50g of silica gel using 

15 Hexanes/ethyl acetate 2:1 to afford 0.26g (37%) of compound 
C as a colorless gum. 

D. N- O^-Dimethyl-S-isoxazolyl) -4 ■ - (5- 
isoxazolyl) [1,1" -biphenyl] -2- 
20 sulfonamide 

To a solution of 0.25g (0.52 mmol) of compound C in 
10 mL of 95% ethanol, 10 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The mixture was then 
concentrated, diluted with 100 mL of water and extracted 

25 with 3 x 50 mL of ethyl acetate. The combined organic 

extracts were washed once with water, dried and evaporated 
(0.21g) . This material was purified by reverse phase 
preparative HPLC on a 30 x 500 mm ODS S10 column using 69% 
solvent B (90% methanol, 10% water, 0.1% trif luoroacetic 

30 acid) and 31% solvent A (10% methanol, 90% water, 0.1% 
trif luroacetic acid) . The appropriate fractions were 
collected and neutralized with aqueous sodium bicarbonate 
to pH 7 and concentrated to 10 mL. The solution was 
acidified to pH 4 using glacial acetic acid and the white 

35 solid was filtered and dried to provide 0 . llg (53%) of the 
title compound. 
M.p. 85-90°C. 
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Analysis Calculated for C20H17N3O4S. 0.27 H2O: 
Calculated: C, 60.02; H,4.42; N, 10.50; S,8.01; 
Found: C,60.16; H,4.24; N, 10.36; 5,8.17. 



Example 19 




N- (3,4-Dimethvl-5>isoxazolvl) -2 ; -hydroxy- 4 ; - (2- 
10 oxazolvl) L3LJL! -biphenvlT -2 -sulfonamide 

A . 4-BromO"3-hvdroxvbenzoic acid 

Bromine (58 g, 19 mL, 0.36 mol) in acetic acid (50 
mil) was slowly added over 2 hours to a solution of 3- 
hydroxybenzoic acid (50 g, 0.3 6 mol) in acetic acid (145 
mL) with stirring at 15°C. After stirring at 15°C for an 
additional hour and then at ambient temperature for 17 
hours, the solid formed was filtered and rinsed with acetic 
acid (2 0 mL) . Drying by pulling air through the filter 
pack for 4 hours afforded 23.5 g (30%) of compound A. 

B. 4 -Bromo- 3 -hydroxy-benzoic acid, methyl 

Sulfuric acid (concentrated, 9.4 mL) was added to a 
25 solution of compound A (23.5 g, 0.11 mol) in methanol (350 
mL) . After refluxing for 19 hours, the reaction was 
allowed to cool to room temperature and the pH was brought 
to about 4 with saturated sodium bicarbonate. After 
evaporating the methanol, the remaining solution was 
30 transferred to a separatory funnel. Extraction with ether 



15 



20 
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(2 x 200 mL) , washing the combined organic layers with 
brine (50 mL) , and drying over magnesium sulfate afforded 
25 g of crude product after evaporation of the solvent. 
Recrystallization from ether/hexane afforded 13.3 g (53%) 
5 of compound B. 

4-Bromo-3-methoxybenzoic acid, methyl 

Dimethyl sulfate (6.4 mL, 67 mmol) and potassium 
10 carbonate (10 g) were added to a solution of compound B 

(13.3 g, 57 mmol) in acetone (86 mL) . After refluxing for 
19 hours, the reaction was cooled, the precipitate filtered 
off and the filtrate evaporated in vacuo to afford 14.7 g 
of crude product. Flash chromatography (silica, 50 mm 
15 diameter, 10% ethyl acetate/hexane) afforded 13.9 g of 
compound C (100%) . 



20 



25 



D • 4 -Bromo- 3 -methoxvbenzoic acid 

Potassium hydroxide (2N, 120 mL, 240 mmol) was added 
to a solution of compound C (19 g, 79 mmol) in methanol 
(670 mL) . After stirring at ambient temperature for 5.5 
hours, water (100 mL) was added and the methanol removed in 
vacuo. The remaining solution was extracted with methylene 
chloride and then acidified with 6N hydrochloric acid to pH 
1.5. Extraction with methylene chloride (1 x 500 mL and 2 
x 200 mL) afforded 17 g (93%) of compound D after 
evaporation of the solvent. 

E • 4-Bromo-3-methoxvbenzami 

A solution of compound D (17 g, 73 mmol) and 
dimethylformamide (0.3 mL) in thionyl chloride (18 mL, 3.5 
mol) was heated at 60°C for 2 hours. After evaporating the 
reaction in vacuo and azeotroping with toluene (twice) , 
the residue was dissolved in tetrohydrofuran (30 mL) and 
35 added slowly to a vigorously stirring concentrated ammonium 
hydroxide solution (95 mL) . The precipitate was filtered, 



30 
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washed with water and dried in a vacuum desiccator 
overnight to afford 17 g (100%) of compound E. 

5 Polyphosphoric acid (18 g) was added to compound E 

(8.5 g, 37 mmol) and the mixture was heated and stirred 
until it was homogeneous. Vinylene carbonate (3.2 g, 2.4 
mLi, 37 mmol) was added and the reaction mixture was stirred 
at 160°C for 2 hours during which time the reaction mixture 

10 evolved gas and turned black and gummy. After cooling, 
water and ether were added, mixed and decanted (three 
times) . The decanted layers were filtered through Celite® 
and the filtrate transferred to a separatory funnel. The 
organic layer was washed with water (10 mL) and IN sodium 

15 hydroxide (3 0 mL) , and dried over magnesium sulfate to 

afford crude product after evaporation of the solvent . Any 

solid remaining in the reaction flask and the Celite® 

filter pad were rinsed with dichlorome thane (3 x 10 mL) 

which was then washed with IN sodium hydroxide (30 mL) and 
20 dried over magnesium sulfate. The two portions of crude 

product totaled 3.6 g. Flash chromatography (silica, 50 mm 
diameter, 30% ethyl acetate /hexane) afforded 2.3 g (24%) of 
compound F. 
M.p. 68.5-70.5°C. 

25 

G . N- <3, 4 -Dimethyl- 5- isoxazolyl) -2 ■ - 

methoxy-N- ( 2 -me thoxye thoxyme thyl ) -4 ■ - 

(2-oxazolyl ) [1, 1 • -biplionyl] -2- 
aulfonamlde 

30 A solution of compound B from Example 1 (2.3 g, 2.9 

mmol) in ethanol (sparged with argon 20 minutes, 16 mL) was 
added to a solution of compound F {1.1 g, 4.4 mmol) in 
toluene (sparged with argon 20 minutes, 32 mL) . To this 
solution was added a solution of sodium carbonate (1.0 g) 

35 in water (sparged with argon 20 min, 16 mL) followed by 
tetrakis ( triphenylphosphine) palladium (O) (0.28 g, 0.24 
mmol) . After refluxing under argon for 2 hours, the 
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solution was cooled and poured into brine (40 mL) . 
Extraction with ethyl acetate (2 x 150 mL) and drying the 
combined organic layers over magnesium sulfate afforded 4.1 
g of crude product after evaporation of the solvent. Flash 
5 chromatography (silica, 50 mm diameter, 40% ethyl 

acetate/hexane) afforded 0.50 g (34%) of compound G. 



10 



25 



30 



H . N- (3,4-Dimethyl-5-isoxa2olyl) -2 ■ - 
methoxy-4 • - (2-oxazolyl) [1,1'- 
biphanvl 1 -2 -sulfonamide 



A solution of compound G (0.45 g, 0.88 mmol) in 
ethanol (13.4 mL) and 6N hydrochloric acid (13.4 mL) was 
stirred at 90°C. After 3.5 hours, the ethanol was 
evaporated in vacuo, and the residue transferred to a 
15 separatory funnel with dichloromethane/water . Extraction 
with dichl or ome thane (2 x 50 mL) and drying over magnesium 
sulfate afforded 0.37 g (100%) of compound H after 
evaporation of the solvent. 

20 I- N- (3, 4-Dimethyl-5-isoxazolyl ) -2 • - 

hydroxy-4 ' - (2-oxazolyl) [1# 1 • - 
bjphenvl 1 -2 -sulfonamide 

Boron tribromide (1 M in dichl or ome thane, 6.2 mL, 
6.2 mmol) was added to a solution of compound H (0.33 g, 
0.77 mmol) in methylene chloride (27 mL) with stirring at - 
78°C. After stirring at -78°C for 3 0 minutes, the cold 
bath was removed. After stirring a total of 2.5 hours, the 
reaction mixture was transferred to a separatory funnel 
with dichloromethane/water. The pH was brought to 3 . 5 with 
saturated sodium bicarbonate. Extraction with 
dichl oromethane (2 x 70 mL) , and drying over magnesium 
sulfate afforded 0.68 g of crude product after evaporation 
of the solvent. Two flash chromatographies (silica, 25 mm 
diameter, 6% methanol /dichl or ome thane and silica, 15 mm 
35 diameter, 50% ethyl acetate/dichlorome thane) afforded 60 mg 
(19%) of the title compound. 
M.p. 111. 0-115. 0°C. 
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Analysis calculated for C20 H 17 N 3OsS • 0.15 C4H8O2 
H 2 0: 

Calculated: C, 57.29; H, 4.43; N, 9.73; S, 7.42; 
Found: C, 57.30; H, 4.58; N, 9.37; S, 7.18. 



0.40 



NH2 





10 



2- 12 f r (3 „ 4-Dimethvl-5-iaoxazolv) amino 1 - 
sulfonvll [1,1 ' -biohenvl 1 - 4 - vl 1 - 4 - oxazole carboxamid. 



A. 



2- (4-Bromophenyl ) -4-oxazolecarbox- 



15 A mixture of compound A from Example 7 (810 mg, 3.40 

mmol) selenium dioxide (1.89 g, 17 mmol) and 6.8 mL dioxane 
was refluxed for 24 hours. After cooling the mixture was 
filtered and the filtrate was concentrated. The residue 
was chromatographed on silica gel using 60:1 

20 dichlorome thane/ ethyl acetate to afford compound A (406 mg, 
47%) as a light yellow solid. 

B . N- ( 3 # 4 -Dimethyl - 5 - isoxazolyl ) -4 1 - (4- 

formyl-2-oxazolyl ) -N- [ (2-methoxy 

25 ethoxy) methyl] [1, 1 1 -biphenyl] -2- 

aulfonamida 

To a solution of compound B from Example 1 (772 mg, 
2.0 mmol), compound A (390 mg, 1.55 mmol) in 15 mL of 
toluene and 12 mL of 95% ethanol under argon, 
30 tetrakis (triphenylphosphine) palladium (0) (116 mg, 0.1 mmol) 
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was added, followed by 9 mL of 2M aqueous sodium carbonate. 
The reaction mixture was heated at 75°C for 1 hour, cooled 
and diluted with 80 mL of ethyl acetate. The organic 
liquid was separated, washed with 15 mL water and 15 mL 
brine, dried and concentrated. The residue was 
chromatographed on silica gel using 3:2 hexane/ethyl 
acetate to afford compound B (290 mg, 37%) as a colorless 
gum. 



10 C • 2- [2 - - [ [(3 f 4-Diiaethyl-5-isoxa- 

zolyl ) [ ( 2 -methoxyethoxy) methyl ] amino] - 
sulfonyl] [1, 1 ' -biphenyl] -4-yl] -4- 
oxazolecarboxamide 

To compound B (285 mg, 0.56 mmol) above and sulfamic 
15 acid (108 mg, 1.11 mmol) in 5 . 6 mL tetrahydrof uran at 0°C, 
an ice cooled solution of sodium chlorite (101 mg, 1.11 
mmol) in 5.6 mL water was added. The mixture was stirred 
at 0°C for 3 minutes. 50 mL dichloromethane was added and 
the organic liquid was washed with 10 mL brine, dried and 

20 concentrated to give 2- [2 1 - [ [ (3 f 4 -Dimethyl- 5- 

isoxazolyl) [ (2-methoxyethoxy) methyl] amino] sulfonyl] [1,1'- 
biphenyl] -4-yl] -4-oxazolecarboxylic acid. 

To 2-[2 < -[[(3,4-Dimethyl-5-isoxazolyl) [ (2- 
methoxyethoxy) methyl] amino] sulfonyl] [1, 1 » -biphenyl] -4-yl] - 

25 4-oxazolecarboxylic acid and 0.014 mL dimethyl formamide in 
5.6 mL dichloromethane, oxalyl chloride (2M in 
dichloromethane, 0.56 mL, 1.11 mmol) was added, stirred for 
0.5 hours and concentrated. To this mixture, 10 mL 
tetrahydrof uran and 2 mL concentrated ammonium hydroxide 

30 were added. The reaction mixture was stirred at room 

temperature for 50 minutes and concentrated. The organic 
liquid was washed with 15 mL water and 15 mL brine, dried 
and evaporated. The residue was chromatographed on silica 
gel using 1:4 hexane/ethyl acetate to afford compound C 

35 (245 mg, 84% for three steps) as a colorless gum. 
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D. 2- [2 ■ - [ [ ( 3 f 4 -Dimethyl - 5 -isoxazolyl ) - 
amino) sulfonyl ] [1# 1 1 -biphenyl] -4 -yl ] - 
4 - oxa z o 1 ecarboxaml de 

To a solution of compound C (240 mg, 0.46 iranol) in 
5 4.6 mL acetonitrile at 0°C, trimethylsilicon chloride (297 
mg, 2.74 mmol) was added followed by sodium iodide (410 mg, 
2.74 mmol) . The mixture was stirred at room temperature 
for 1 hour. 5 mL water was added and extracted with 50 mL 
ethyl acetate. The organic liquid was washed with 5 mL 

10 saturated aqueous sodium thiosulfate and 5 mL brine, dried 
and concentrated. The residue was purified by preparative 
HPLC on a 30 x 500 mm ODS S10 column using 37% solvent A 
(10% methanol, 90% water, 0.1% trif luoroacetic acid) and 
63% solvent B (90% methanol, 10% water, 0.1% 

15 tetrahydrofuran) to provide the title compound (122 mg, 
61%) as a white solid. 
M.p. 195°C dec. 

Analysis calculated for C21H18N4O5S • 0.23H2O 1 
20 Calculated: C, 57.00; H, 4.20; N, 12.66; S, 7.24; 
Found: C, 57.01; H, 4.10; N, 12.65; S, 7.18. 



Example 2A 

N-(3.4-D imethvl-5-iaoxa2Qlvl)-2 ■ - 
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15 



A • 4"Bromo-3 -methvlbenzaml^e 

To a solution of lOg (46.5 mmol) of 4-bromo-3-methyl 
benzoic acid in 200 mL of dichloromethane under argon, 3 0 
mL of 2M solution of oxalyl chloride in dichloromethane was 
added. Four drops of dimethylf ormamide was then added and 
the mixture was stirred at room temperature for 1 hour. 
The soltion was evaporated and dried in vacuo. The residue 
was dissolved in 100 mL of methanol, and 25 mL of 28% 
aqueous ammonium hydroxide was added to the mixture. The 
solution was stirred at room temperature for 3 hours, and 
then diluted with 500 mL of water. The resulting white 
solid was filtered, washed with water and dried to afford 
8.9g (89%) of compound A. 

B • 2 - ( 4 -Bromo-3 -methvlph envl ) oxazole 

A mixture of compound A (12g, 56 mmol) and vinylene 
carbonate (6.5g, 75.5 mmol) in 25g of polyphosphoric acid 
was heated at 170°C for 3 hours. The residue was then 
added to 700 mL of water and extracted with 3 x 250 mL of 
ethyl acetate. The combined organic extracts were washed 
once with water, dried and evaporated. The residue was 
chromatographed on 200g of silica gel using dichloromethane 
to provide 6.7g (50%) of compound B as a white solid. 

C . 2- [4-Bromo-3- (bromomethyl ) - 
Phenyl! oxazole 

A mixture of compound B (6.5g, 27.3 mmol), N- 
bromosuccinimide (9.72g, 54.6 mmol) and benzoyl peroxide 
(250 mg) in 250 mL of carbon tetrachloride was refluxed for 
8 hours while illuminating the solution with a sun lamp. 
The mixture was then cooled and filtered. The filtrate was 
concentrated to provide lOg of a light yellow solid which 
was used in the next step without any further purification. 

35 D - 3-pypmp-5- ( 2-oxazolvl ) benzaldahvde 



20 



25 



30 



To a solution of 7g of crude compound C in 15 mL of 
anhydrous dimethyl sulfoxide uhder argon, 5.5g of anhydrous 
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trimethylamine N-oxide (prepared as described in Sodercjuist 
et. al. Tet. Letters., 27, 3961(1986)) was added and the 

mixture was stirred at 55°C for 6 hours. The mixture was 
then cooled, added to 150 mL of ice/water and extracted 
5 with 3 x 100 mL of ethyl acetate. The combined organic 
extracts were washed once with 100 mL of brine, dried and 
evaporated. The residue was chromatographed on 3 00 mL of 
silica gel using Hexanes/ethyl acetate 8:1 to afford 2 . 2g 
(46% for two steps) of compound D as a white solid. 

10 

E . N- (3, 4-Dimetliyl-5-isoxazolyl) -2 1 - 

formyl-N- [ ( 2 -methoxyethoxy ) methyl ] - 4 ' - 
(2-oxazolyl) [ 1 , 1 1 -biphenyl ] - 2 - 
sulfonamide 

15 To a solution of 2 . 3g (6 mmol) of compound B from 

Example 1 and 0.3g (0.26 mmol) of 

tetrakis ( triphenylphosphine) palladium (0) in 40 mL of 
toluene under argon, 20 mL of 2M aqueous sodium carbonate 
was added followed by l.Og (6.28 mmol) of compound D in 20 

20 mL of 95% ethanol . The mixture was refluxed for 2 hours, 
diluted with 100 mL of water and extracted with 3 x 50 mL 
of ethyl acetate . The combined organic extracts were 
washed once with 100 mL of brine, dried and evaporated. 
The residue was chromatographed on 2 00 mL of silica gel 

25 using Hexanes/ethyl acetate 1:1 to afford 1.69g (55%) of 
compound E as a colorless gum. 

F • N- (3,4 -Dimethyl - 5 - i soxazoly 1 ) -2 • - 

f ormyl-4 ■ - (2-oxazolyl) [1, 1 1 -biphenyl] - 

30 a -gulf aaaaiag 

To a solution of 1.68g (3.28 mmol) of compound E in 
3 0 mL of 95% ethanol, 3 0 mL of 6N aqueous hydrochloric acid 
was added and refluxed for 1 hour. The mixture was then 
concentrated and diluted with 250 mL of water and extracted 
35 with 3 x 150 mL of ethyl acetate. The combined organic 
extracts were then washed once with water, dried and 
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15 



evaporated to provide 1.46g (90%) of compound F as a 
colorless gum. 

G. 2 • - (Aminomothyl ) -N- ( 3 # 4 -dimethyl - 5 - 

5 isoxazolyl) -4 1 - (2-oxazolyl) [1,1»- 

biphen vll -2 -sulfonamide 

To a solution of 0.28g (0.66 mmol) of compound F in 
25 mL of methanol, 5g of ammonium acetate and lg of 3A 
molecular sieves were added and stirred at room temper taure 
10 for 1 hour. Sodium triacetoxyborohydride (0.42g, 1.98 
mmol) was added and the mixture was stirred for an 
additional 45 minutes. The solution was filtered, 
concentrated to 10 mL, diluted with 25 mL of water and 
extracted with 3 x 25 mL of ethyl acetate. The combined 
organic extracts were then washed once with water, dried 
and evaporated. The residue was chroma tographed on 15g of 
silica gel using 5% methanol in dichl or ome thane to afford 
O.lg (36%) of compound G as a white solid. 

20 H . N- ( 3 , 4 -Dimethyl -5 -isoxazolyl ) -2 " - 

[ (formyl amino) methyl] -4 1 - (2- 
oxazolvl) fl.l ! -biphenvll -2 -sulfonamide 

To a solution of 0.0 6g (0.14 mmol) of compound G in 
10 mL of dichloromethane at 0°C, 0 . 02g of acetic formic 
anhydride and 0 . 02 g triethylamine were added. The mixture 
was slowly warmed to room temperature and stirred for 1 
hour. The mixture was diluted with 10 mL of 
dichloromethane, washed with 20 mL of 0.1N aqueous 
hydrochloric acid and then with 20 mL of water. The 
organic layer was dried and evaporated. The residue was 
purified by reverse phase preparative HPLC on a 30 x 500 mm 
ODS S10 column using 56% solvent B (90% methanol, 10% 
water, 0.1% trif luroacetic acid) and 44% solvent A (10% 
methanol, 90% water, 0.1% trif luroacetic acid). The 
35 appropriate fractions were collected, neutralized with 

aqueous sodium bicarbonate to pH 7 and concentrated to 10 
mL. The solution was then acidified to pH 4 using dilute 



25 



30 
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hydrochloric acid, and the white solid was filtered and 
dried to provide 0.0 13g (21%) of the title compound. 
M.p. 105-109°C. 

1-HNMR (CDCI3 ) : 8 1.87 (s, 3H) , 2.12 (s, 3H) , 3.89 (ABq, J = 

5 4.1, 15.8 Hz, 1H) , 4.50 (ABq, J = 7.6, 15.8 Hz, 1H) , 6.63 
(br s, 1H) , 7.03-7.93 
(m, 10 H) , 8.14 (s, 1H) . 

13 C NMR (CDCI3): 5 6.83, 10.90, 39.80, 108.68, 124.26, 
124.95, 127.29, 128.18, 128.79, 129.77, 130.26, 130.26, 
10 130.52, 132.19, 133.58, 137.44, 137.61, 138.42, 138.88, 
139.58, 154.37, 161.53, 162.25. 



Example 22 
N- 13 , 4 -Dinathvl - 5 - i soxazolvl ) -2 ; - 
15 [ [ (methoxvcarbonvl) amino! methvll -4 ' - (2- 

oxazolvl ) fl. 1 1 -biDhenvll -2 -sulfonamide 




20 A. N- ( 3 , 4 -Dimethyl - 5 - i soxaz oly 1 ) -2 1 - 

[ [ (methoxycarbonyl ) amino] methyl ] -4 v - 
(2-oxazolyl) [1, 1 ■ -biphenyl] -2- 

To compound G from Example 21 (75 mg, 0.18 mmol) in 
25 3.5 mL tetrahydrof uran, triethylamine (35 mg, 0.35 mmol) 
was added, followed by methyl chlorof ormate (17 mg, 0.18 
mmol) . The reaction was stirred at room temperature for 1 
hour. Additional triethylamine (18 mg, 0.18 mmol) and 
methyl chlorof ormate (17 mg, 0.18 mmol) were added and the 
30 reaction was stirred at 40°C for another 1.5 hours. The 
reaction mixture was concentrated and the residue was 
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purified by preparative HPLC on a 30 x 500 mm ODS S10 
column using 42% solvent A (10% methanol, 90% water, 0.1% 
trif luoroacetic acid) and 58% solvent B (90% methanol, 10% 
water, 0.1% trif luoroacetic acid) to provide the title 
5 compound (30 mg, 35%) as a white solid. 
M.p. 110-120°C (amorphous). 

Analysis calculated for C23H22N4O6S • 0.41H2O: 
Calculated: C, 56.39; H, 4.69; N, 11.44; S, 6.54; 
10 Found: C, 56.11; H, 4.48; N, 11.19; S, 6.49. 



Example 2 3 

N- [ 12 [ r 3 , 4-Dimethvl>5-ia Q xazolvl ) amino 1 - 
gulfonvll-4- (2-oxazolv l) r 1 - 1 ; -biphenvll - 2 - 

vl 1 methvl 1 N ■ -methvluren 




A. N- [ [2 ■ - [ [3, 4-Dimethyl-5-isoxazolyl) 

20 amino) sulfonyl] -4- (2-oxazolyl) [1,1'- 

biphenvl 1 - 2 - vl 1 me thvl 1 N ; -methvluraa 

To compound G from Example 21 (75 mg, 0.18 mmol) in 
7.1 mL tetrahydrofuran, methyl isocyanate (71 mg, 1.24 
mmol) was added. The reaction was stirred at room 

25 temperature overnight and concentrated. The residue was 
purified by preparative HPLC on a 30 x 500 mm ODS S10 
column using 46% solvent A (10% methanol, 90% water, 0.1% 
trif luoroacetic acid) and 54% solvent B (90% methanol, 10% 
water, 0.1% trif luoroacetic acid) to provide the title 

30 compound (38 mg, 45%) as a white solid. 
M.p. >150°C, dec. 



-93- 



WO 97/29748 



PCT/US97/03956 



Analysis calculated for C23H23N5O5S • 0.45H2O O.2CH2CI2: 
Calculated: C, 55.00; H, 4.83; N, 13.82; S, 6.33; 
Found: C, 54.57; H, 4.58; N, 13.61; S, 5.95. 

^- ( 3 f 4-pimqthy;L-5-ispxfrzplY l ) -2 ; [ [ (m gthyl- 
su 1 f onvl ) amino 1 me t hvll - 4 ( 2-oxa: 
Li 1 , "biphenvl1-2-8ttlfonamide 



H 3 C- 




10 



CH 3 



CH 3 



A • N- ( 3 , 4 -Dimethyl- 5 -isoxazolyl ) - 

2 ■ [ [ (methyl sulfonyl ) amino] methyl] -4 1 - 
(2-oxazolyl) 1 # 1 ■ -biphenyl] -2- 

15 sulfonamide 

To compound G from Example 21 (75 mg, 0-18 mmol) and 
trie thy lamine (54 mg, 0.53 mmol) in 7.1 ml tetrahydrof uran, 
methanesulf onyl chloride (57 mg, 0.5 mmol) was added. The 
reaction was stirred at 45°C for 2 hours. The reaction 

20 mixture was concentrated and the pH of the solution was 
adjusted to 8 using sodium bicarbonate solution. It was 
then acidified to pH 5 with glacial acetic acid. The 
mixture was extracted with di chlorome thane . The organic 
liquid was concentrated and the residue was purified by 

25 preparative HPLC on a 30 x 500 mm ODS S10 column using 47% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 53% solvent B (90% methanol, 10% water, 0.1% 
trif luoroacetic acid) to provide the title compound (27 mg, 
30%) as a white solid. 

30 M.p. 110-120°C (amorphous) . 
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Analysis calculated for C22H22N4O6S2 * O.I4CH3COOH: 
Calculated: C, 52,37; H, 4.45; N, 10.96; S, 12.56; 
Found: C, 52.43; H, 4.37; N, 10.76; S, 12.11. 

BxfiSBle 

N-[[2'-f rf3>4-Dimethvl-5-isQxa- 
zolyl) amino] sulfonvll -4- (2-oxazolvl) n.l»- 
biphenvl! -2-vl1mfit:hvn acetamidfl 



10 




A. N- [ [2 » - [ [ (3 f 4-Dimethyl-5-isoxa- 
zolyl) amino] sulf onyl] -4- (2- 
oxazolyl) [1, 1 ■ -biphenyl] -2- 
15 vl 1 mathvl ] acetamida 

To a solution of 0.075g (0.177 mmol) of compound G 
from Example 21 in 10 mL of dichloromethane at 0°C, 0.019g 
(0.19 mmol) of acetic anhydride and 0.019g triethylamine 
were added. The mixture was then slowly warmed to room 

20 temperature and stirred for 1 hour. The mixture was 

diluted with 10 mL of dichloromethane and washed with 20 mL 
of 0.1N aqueous hydrochloric acid and then with 20 mL of 
water. The organic layer was dried and evaporated. The 
residue was purified by reverse phase preparative HPLC on a 

25 30 x 500 mm ODS S10 column using 58% solvent B (90% 

methanol, 10% water, 0.1% trif luoroacetic acid) and 42% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) . The appropriate fractions were collected and 
neutralized with aqueous sodium bicarbonate to pH 7 and 

30 concentrated to 10 mL. The solution was acidified to pH 4 
using dilute hydrochloric acid, and the white solid was 
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filtered and dried to provide 0.041g (50%) of the title 

compound . 

M.p. 105-107°C. 

Analysis calculated for C23H22N4O5S. 0.42 H2O: 

5 Calculated: C58.27; H,4.86; N, 11.82; S,6.76; 
Found: 0,58.38; H,4.71; N, 11 .71; 5,6.93. 

Example 26 

N- [ 12 '-f [3>4-Dlmethvl-5-ifloxa 2 olvl)amino1 - 
10 sulfonvll-4- ( 2-oxazolvl) n. l'-biphenvl]-2- 

yl ] metfryl ] N I -phepy tuye» 




15 A. N- [ [2 1 - [ [3 # 4-Dimethyl-5-isoxazolyl) - 

amino] sulf onyl ] -4- (2-oxazolyl) [1, 1 » - 
biphenvl 1 -2 - vl 1 mathvl 1 N ; -phenvlurea 

To compound G from Example 21 (25 mg, 0.059 mmol) in 
3 mL tetrahydrofuran, phenyl isocyanate (56 mg, 0.47 mmol) 

20 was added. The reaction was stirred at room temperature 
overnight and concentrated. The residue was purified by 
preparative HPLC on a 30 x 500 mm ODS S10 column using 33% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 67% solvent B (90% methanol, 10% water, 0.1% 

25 trif luoroacetic acid) to provide the title compound (18 mg, 
56%) as a white solid. 

1 HNMR(CDCl3) : 5 1.82 (s, 3H) , 2.16 (s, 3H) , 3.99 - 4.38 (m, 

2H) , 6.06 (s, br, 1H) , 6.91 - 8.03 (m, 15H) . 

13 C NMR (CDCI3): 8 7.60, 11.81, 42.65, 109.39, 119.92, 

30 123.29, 124.13, 127.10, 128.26, 129.61, 130.68, 130.79, 
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132.96, 134.80, 137.72, 139.56, 140.00, 140.25, 140.43, 
155.63, 156.58. 

Example 27 
W- [ [2'-f f 3 . 4 -Dimathvl - R - i soxazol v^) - 
amino] -sulf onvll -4- f 2 -oxazo lvl > ri. 1 ; -biphanvll -2- 

vl 1 methvl 1 M ■ -nropvluran 




A. N-[ £2 • - [ [3,4-Dimethyl-5-isoxazolyl) - 

amino] -sulf onyl] -4- (2-oxazolyl) [1,1 • - 

biphenvl 1 -2-vll methvl 1 M ; -nropvluraa 

To compound G from Example 21 (20 mg, 0.047 mmol) in 
15 3 mL tetrahydrofuran, propyl isocyanate (36 mg, 0.424 mmol) 
was added. The reaction mixture was stirred at room 
temperature overnight and concentrated. The residue was 
chromatographed on silica gel using 100:4.5 dichloro- 
me thane /methanol to provide the title compound (16 mg, 67%) 
20 as a light yellow solid. 

1hhmr (CD3OD ): 5 0.89 (t, J=7Hz, 3H) , 1.46 (m, 2H) , 1.70 

(s, 3H) , 2.10 (s, 3H) , 3.06 (t, J=7Hz, 2H) , 4.08 (s, 2H) , 
7.10-8.12 (m, 9H) . 

13 C NMR (CD3OD ): 8 6.57, 10.58, 11.62, 24.37, 42.91, 
25 124.83, 125.06, 127.97, 129.10, 129.62, 130.34, 131.67, 
133.11, 133.74, 139.83, 140.44, 140.87, 141.24, 141.96, 
160.91, 162.99, 163.42. 
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Example 2 8 

N- T 12 '-f I ( 3 . 4-Dimethvl-5-isoxa2olvl ) amino! ■ 
sulfonvll -4- ( 2-oxazolvl) F 1 , 1 1 -biphenvl 1 - 
2 -vl 1 methvl 1 -N-methvlacetamida 




A. N- [ [2 ■ - [ [ (3, 4 -Dimethyl - 5 - isoxazolyl ) - 

amino] sulfonyl] -4- (2-oxazolyl ) [1, 1 » - 
10 biphenyl ] - 2 -yl ] methyl ] -N-methylaceta- 

To a solution of 0.15 g (0.35 mmol) of compound F 
from Example 21 in 15 mL of dichloro- methane, methyl amine 
(33% solution in absolute ethanol, 0.13 mL, 1.06 mmol), 

15 glacial acetic acid (0.12 g, 2 mmol) and 1 g of 3 A 

molecular sieves were added. The mixture was stirred at 
room temperature for 1 hour. Sodium triacetoxyboro-hydride 
(0.22 g, 1.06 mmol) was added and the mixture was stirred 
overnight. The solution was then filtered, washed once 

20 with water, dried and evaporated. The residue thus 

obtained was dissolved in 10 mL of dichloromethane, and 
0.072 g (0.70 mmol) of acetic anhydride and 0.071 g (0.70 
mmol) of triethylamine were added. The mixture was stirred 
at room temperature for 16 hours and evaporated. The 

25 residue was purified by reverse phase preparative HPLC on a 
30 x 500 mm ODS S10 column using 58% solvent B (90% 
methanol, 10% water, 0.1% trif luoroacetic acid) and 42% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) . The appropriate fractions were collected, 

30 neutralized with aqueous sodium bicarbonate to pH 7 and 

concentrated to 10 mL. The solution was acidified to pH 4 



-98- 



WO 97/29748 



PCT/US97/03956 



using glacial acetic acid and the white solid was filtered 
and dried to provide 0.069 g (41%) of the title compound as 
a light yellow solid. 
M.p. 105-115°C. 

Example 29 

N- [ [2 T T ( 3 , 4-Dimethvl-5-i 8 oxazolvl) amino! - 
STilf pnvll-4- (2-oxazolvn ri ,l'-biphenvl1-2- 

vl 1 methvl 1 be nzamide 




A. N- £ [2 ' - [ [ {3,4-DiiBethyl-5-i8oxa- 

zolyl) amino] sulfonyl] -4- (2-oxazolyl) - 
15 [1, 1 ' -biphenvl 1 -2 - vll methvl 1 benzamida 

To compound G from Example 21 (70 mg, 0,17 mmol) and 
benzoyl chloride (23 mg, 0.17 mmol) in 3.3 mL 
di chl or ome thane, triethylamine (37 mg, 0.36 mmol) was 
added. The reaction was stirred at room temperature for 

20 1.5 hours and concentrated. The residue was purified by 

preparative HPLC on a 30 x 500 mm ODS S10 column using 33% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 67% solvent B (90% methanol, 10% water, 0.1% 
trif luoroacetic acid) to provide the title compound (3 0 mg, 

25 34%) as a white solid. 

M.p. 128-135°C (amorphous) 

1 H NMR (CDC1 3 ) : 81.91 (s, 3H) , 2.18 (s, 3H) , 4.16-4.76 (m, 
2H) , 7.13-8.13 (m, 14H) . 
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Example 3 0 

N- t f 2 C r ( 3 , 4-Dimethvl-5-iaoxazolvl 1 aminol- 
Sulfonvll-4- (2-oxazolvl) fl, l'-blphenvn-2- 
yllmethvll-2 . 2-dimethvlpropanamide 

5 




A. N- [ [2 - - [ [ (3,4-Dimethyl-5-isoxa- 

zolyl) amino] sulfonyl] -4- (2-oxazolyl) - 
10 [1, 1' -biphenyl] -2 -yl] methyl] -2,2- 

dimethvlpropanamide 

To compound G from Example 21 (105 mg, 0.2 5 mmol) 
and trimethylacetyl chloride (30 mg, 0.25 mmol) in 4.9 mL 
di chl or ome thane, triethylamine (55 mg, 0.54 mmol) was 

15 added. The reaction was stirred at room temperature 

overnight and concentrated. The residue was purified by 
preparative HPLC on a 30 x 500 mm ODS S10 column using 33% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 67% solvent B (90% methanol, 10% water, 0.1% 

20 trif luoroacetic acid) to provide the title compound (52 mg, 
34%) as a white solid. 
M.p. 122-128°C 

NMR (CDCI3 ) : 81.18 (s, 9H) , 1.93 (s, 3H) , 2.18 (s, 3H) , 

3.96-r4.46 (m, 2H) , 7.24-8.05 (m, 9H) . 

25 

Example 3i 

2 ! - f T ( 3 , 4 -Dimethyl - 5 - i soxazol vl ) amino 1 -sulf onvll -4- 

( g-PiKazplvl) ll r V -frjjphgfiyl] -2 -cftyfrpxvlig ftgifl 

methvl ester 

30 
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A. 2 ■ - [ [ (3,4-Dimethyl-5-isoxazolyl) - 

amino] -sulfonyl] -4- (2-oxazolyl ) [1 # 1 1 - 
5 biphenvll -2-carboxvlic acid 

To compound F from Example 21 (2.20 g, 5.2 0 mmol) 
and sulfamic acid (1.01 g, 10.39 mmol) in 52 mL THF at 0°C, 
an ice cooled solution of sodium chlorite (940 mg, 10.39 
mmol) in 52 mL water was added. The mixture was stirred at 

10 0°C for 2 minutes and then diluted with 150 ml 

di chl or ome thane. The organic liquid was separated and 
washed with brine, dried and concentrated. The residue was 
purified by preparative HPLC on an ODS S10 column using 43% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 

15 acid) and 57% solvent B (90% methanol, 10% water, 0.1% 

trif luoroacetic acid) to provide compound A (503 mg, 22%) 
as a white solid. 



B. 2'-[[ ( 3 . 4 -Dimethyl - 5 - i ao xazolvl ) - 

20 amino! aulf onvll -4- (2-oxazolvl) fl,l'- 

biphenvll -2-carboxvlic a cid methvl 

gster 

To compound A (258 mg, 0.59 mmol) in 5 . 9 mL THF at 
0°C, 1, 1 ' -carbonyldiimidazole (209 mg, 1.29 mmol) was 

25 added. After stirring at room temperature for 1 hour, 1 mL 
methanol was added and the reaction mixture was stirred at 
room temperature overnight. An additional 3 mL methanol 
was added and the mixture was heated at 50°C for an 
additional 1 hour. After cooling to room temperature, 10 

30 mL 0.5N aqueous HC1 was added and stirred for 10 minutes. 
60 mL ethyl acetate was added and the organic liquid was 
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separated and washed with brine, dried and concentrated. 
The residue was purified by preparative HPLC on an ODS S10 
column using 34% solvent A (10% methanol, 90% water, 0.1% 
trif luoroacetic acid) and 66% solvent B (90% methanol, 10% 
5 water, 0.1% trif luoroacetic acid) to provide the title 
compound (98 mg, 37%) as a white solid. 
M.p. 106-112°C (amorphous) . Rf=0.54, silica gel, 20:1 
dichlorome thane /methanol . 

!h NMR (CDCI3): 5 1.84 (s, 3H), 2.17 (s, 3H) , 3.73 (s, 
10 3H) , 7.27-8.62 (m, 10H) . 



Example 32 

N- 1 3 , 4 -Dimethyl ■ 5 ■ isoxa zol vl ) -2 ; - (1-hvdroxv-l- 
methvlethvl)-4 ; - (2-oxazolvl) f l. 1 ; -biphenvll -2- 
15 sulfonamide 




A. N- (3,4 -Dimethyl - 5-isoxazolyl ) -2 1 - < 1- 

20 hydroxy- 1 -methyl ethyl ) -4 1 - ( 2-oxa- 

zolvl ) Fl . 1 1 -biphenvll -2 -sulfonamide 

To the title compound of Example 31 (87 mg, 0.19 
mmol) in 1.9 mL THF at 0°C, methylmagnesium bromide (1.4M 
in toluene/THF 75:25, 0.43 mL, 0.60 mmol) was added. The 

25 reaction was stirred at 0°C for 10 minutes and at room 
temperature for 3 hours . Additional methylmagnesium 
bromide (1.4M in toluene/THF 75:25, 0.069 mL, 0.096 mmol) 
was added and stirred for an additional 10 minutes. The 
reaction was quenched with ice-water and acetic acid (45 

30 mg, 0.77 mmol) and stirred for 10 minutes. The mixture was 
extracted with ethyl acetate and the organic extract was 
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washed with brine, dried and concentrated. The residue was 
purified by preparative HPLC on an ODS S10 column using 37% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 63% solvent B (90% methanol, 10% water, 0.1% 
5 trifluoroacetic acid) to provide the title compound (40 mg, 
46%) as a white solid. 

M.p. 112-118°C (amorphous). Rf=0.27, silica gel, 20:1 
dichlorome thane/me thanol . 

10 lH NMR (CDC1 3 ): 8 1.46 (s, 3H), 1.76 (s, 3H) , 1.91 (s, 
3H) , 2.19 (s, 3H) , 7.11-8.08 (m, 10H) . 

Example 33 

n- r r2 ; - r r ( 3 . 4-Di ma thvi-5-i BO y a - 

15 zolyl) amino 1 sulfonvli -A-f2- 0 «»7oivi) n.i ■- 

bipbeny;] -2-Yl1a»thYl1 -2-Mthvl p ropanaiBiflB 
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20 



25 



A. N- [ [2 ' - [ [ ( 3 , 4-Dimethyl-5-isoxazolyl ) 
amino] sulfonyl] -4- ( 2-oxazolyl ) [1, 1 ■ - 
biphenyl] -2 -yl 3 methyl] -2 -methyl - 
propanamide 



5 To compound G from Example 21 (70 mg, 0.17 mmol) and 

isobutyryl chloride (18 mg, 0.17 mmol) in 3 . 3 mL 
dichloromethane, triethylamine (37 mg, 0.3 6 mmol) was 

added. The reaction was stirred at room temperature for 2 
hours and concentrated. The residue was purified by 

10 preparative HPLC on a 30 x 500 mm ODS S10 column using 38% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 62% solvent B (90% methanol, 10% water, 0.1% 
trif luoroacetic acid) to provide the title compound (36 mg, 
44%) as a white solid. 

15 M.p. 112-120°C (amorphous). Rf=0.31, silica gel, 20:1 
dichlorome thane /methanol . 

^ MR (CDCI3): 8 1.13 (m, 6H) , 1.93 (s, 3H) , 2.19 (s, 
3H) , 2.42 (m, 1H) , 4.04-4.43 (m, 2H) , 6.56-8.40 (m, 11H) . 



Example 1£ 

N- T T2 ; - C r (3 , 4-Dimethvl-5-isoxa- 
zolvl ) amino! sulfonvll -4- (2-oxazolvl) [1, 



t _ 



biphenvll -2-vllmathvn -2.2. 2-tri-f luoroacatamide 
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A. N- [ [2 ' - [ [ (3,4-Dimethyl-5-isoxa- 
zolyl ) amino] sulfonyl] -4- (2-oxa- 
zolyl) [1, 1 • -biphenyl] -2 -yl ] methyl ] - 
2 , 2 , 2-trjfluoroacetamida __ 

To compound G from Example 21 (40 mg, 0.094 mmol) in 
1.9 mL dichloromethane, triethylamine (19 mg, 0.19 mmol) 

was added and followed by trif luoroacetic anhydride (20 mg, 
0.094 mmol) . The reaction was stirred at room temperature 
for 2 hours and concentrated. The residue was purified by 
preparative HPLC on a 30 x 500 mm ODS S10 column using 37% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) and 63% solvent B (90% methanol, 10% water, 0.1% 
trifluoroacetic acid) to provide the title compound (20 mg, 
41%) as a white solid. M.p. 112-120°C (amorphous). Rf=0.31, 
15 silica gel, 20:1 dichloromethane /methanol . 

!h NMR (CDC1 3 ) : 8 1.94 (s, 3H) , 2.19 (s, 3H) , 4.03-4.56 
(m, 2H) , 7.06-8.06 (m, 10H) . 



10 



20 



25 



30 



N- ( 3 , 4 -Dimethyl -5-isoxazolvl 1 -3 ■ - 
[ (ffethvlamino) earbonvll -4 ■ - f 2-oxagolvH n.l > 

biphanvl 1 -2 -sulfonamide 



H3CH 




A. N- ( 3 , 4 -Dimethyl - 5 -isoxazolyl ) -2 • - 

t (methylamino) carbonyl] -4 • - (2- 

To compound A from Example 31 (124 mg, 0.28 mmol) in 
2.8 mL THF at 0°C, 1 , 1 ' -carbonyldi- imidazole (101 mg, 0.62 
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mmol) was added. After stirring at room temperature for 2 
hours, 1 mL methylamine (40% in water) was added and the 
reaction was stirred at room temperature for 3 hours. 10 
mL IN HCl was added and stirred for 3 minutes. The mixture 
5 was extracted with 50 mL ethyl acetate and the organic 
extract was washed with water and brine , dried and 
concentrated. The residue was dissolved in 3 mL saturated 
sodium bicarbonate water solution and filtered. The 
filtrate was acidified to pH<5 with sodium bisulfate, and 
10 it was then filtered to give the title compound as a white 
solid (80 mg, 63%) . 
M.p. 122-131°C. 

Rf=0.11, silica gel, 20:1 dichl or ome thane /methanol . 

15 !h NMR (CDCI3 ) : 8 1.89 (s # 3H) , 2.20 (s, 3H) , 3.73 
(s,3H), 2.76 (d, J=3.5Hz, 3H) , 6.53-8.16 (m, 11H) . 

ExwPlB 3_6 

N- ( 3 , 4 -D imethyl - 5 - i soxazolvl ) - 2 ' , 4 ' -bis (2- 
20 oxazolvl) ri.l 1 -blphenvll ^-sulfonamide 




A. 2 ■ - [ [ (3,4-Dimethyl-5-isoxaa:olyl) [ (2- 

25 methylethoxy)methyl] amino] sulfonyl] -4- 

(2-oxazolyl) [1, 1 ■ -biphenyl] -2- 

gftyfrgttYlic acjg - _ 

To compound E from Example 21 (525 mg, 1.03 mmol) 
and sulfamic acid (199 mg, 2.05 mmol) in 14.7 mL THF at 
30 0°C, an ice cooled solution of sodium chlorite (186 mg, 
2.05 mmol) in 14.7 mL water was added. The mixture was 
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stirred at 0°C for 2 minutes and then diluted with 100 mL 
dichlorome thane. The organic liquid was separated and 
washed with brine, dried and concentrated to provide 
compound A as a gum, which was used without further 
5 purification. 



B - 2 ' - C [ < 3 , 4 -Dimethyl -5 -isoxazolyl ) [ (2- 

me thy le thoxy ) methyl ] amino] sulf onyl] -4- 
( 2 -oxazolyl ) [1,1- -biphenyl ] - 2-carbonyl 
10 chloride _ 

To compound A and 0.026 mL DMF in dichlorome thane, 
oxalyl chloride (2M in dichloromethane, 1.3 mL, 2.6 mmol) 
was added. The reaction was stirred at room temperature 
for 1 hour and concentrated to give compound B. 



15 



20 



30 



C. N- ( 3 , 4-Dimethyl- 5-isoxazolyl ) -N- [ (2- 

methylethoxy) methyl] -2 ■ , 4 1 -bis (2- 
pyazolvl) [1,1 ! -biDhenvll -2-sulfonani, 



A mixture of compound B, 1H-1, 2 , 3-triazole (71 mg, 
1.03 mmol) and potassium carbonate (93 6 mg, 6.8 mmol) in 
4.1 mL sulfolane was heated at 140°C for 3 hours. The 
mixture was diluted with 100 mL ethyl acetate, washed with 
water and brine, dried and concentrated. The residue was 
chromatographed on silica gel using 50:70:0.1 hexane/ethyl 
25 acetate/ triethylamine to afford compound C. 



D 



N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -2 ■ ,4 1 - 
bis (2-oxazolyl) [1,1 1 -biphenyl] -2- 
f 



To compound C in 10 mL 95% ethanol, 10 mL 6N HC1 was 
added. The mixture was refluxed for 1 hour and 
concentrated. The residue was neutralized to pH~5 with 
sodium bicarbonate and extracted with ethyl acetate. The 
organic extracts were washed with brine, dried and 
35 concentrated. The residue was purified by preparative HPLC 
on an ODS S10 column using 35% solvent A (10% methanol, 90% 
water, 0.1% trif luoroacetic acid) and 65% solvent B (90% 
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methanol, 10% water, 0.1% trif luoroacetic acid) to provide 
the title compound (56 mg, 12% for four steps) as a white 
solid. 

M.p. 108-113°C (amorphous). Rf=0.30, silica gel, 20:1 
5 dichlorome thane /methanol . 

!h NMR (CDC13): 6 1.90 (s, 3H) , 2.19 (s, 3H) , 7.02-9.61 
(m, 12H) . 

10 Example 37 and Ex»TpT «* 3ft 

( Z) -N- (3 ,4-Dimathvl-5-isoxazolvl) -4 ■ -(2-oxazolvl)- 

2 ' - (2 -Phenyl ethenvl) tl. 1 ' -biphenvl 1 -2 -sulfonamide 




and 



15 

(E) -N- ( 3 . 4 -Dimethyl- 5 -isoxazolvl ) -4' - (2-oxazolvl ) - 
2 ' - (2 -phenyl ethenvl) [1,1' -biphenvl! -2 - sulfonamide 




20 

A. (Z) -N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -N- 

[ ( 2 -methyl ethoxy) methyl ] -4 ' - (2- 
oxazolyl) -2 • - ( 2-phenylethenyl ) [1,1 ■ - 
biPhenyll -2-ff^lf pnamlfle 
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10 



15 



20 



30 



35 



and 



B. (E) -N- (3,4-Dimethyl-5-ieoxazolyl) -N- 

[ (2-methylethoxy)methyl] -4 * - (2- 
oxazolyl) -2 1 - (2-phtnylethenyl) [1, 1 » - 
biphenvl ] -2-8ulfonamlde 

To benzyl triphenylphosphonium chloride (300 mg, 0.77 
xnmol) in 7.7 mL THF at -78°C, n-butyl lithium (2M in 
pentane, 0,3 9 mL, 0.78 mmol) was added. The cold bath was 
removed and the mixture was stirred at room temperature for 
45 minutes before cooling to -78°C again. Compound E from 
Example 21 (304 mg, 0.59 mmol) was added at -78°C and the 
reaction was then stirred at room temperature for 2.5 
hours. 10 mL water and 40 mL ethyl acetate were added. 
The organic liquid was separated and washed with saturated 
aqueous ammonium chloride and brine, dried and 
concentrated. The residue was chromatographed on silica 
gel using 2:1 hexane/ethyl acetate to afford a mixture of 
compounds A and B. 

C. (Z) -N- (3, 4 -Dimethyl -5 -isoxazolyl ) -4 " - 

(2-oxazolyl) -2 ■ - (2-phenylethenyl) - 
[1,1' -biphenvl l - 2 - sulfonamide 



25 and 



D. 



(E) -N- ( 3 , 4-Dimethyl -5-isoxazolyl ) -4 ■ - 
(2-oxazolyl) -2 ' - (2-phenylethenyl) - 
CI, 1 ! -biphenvll -2 -sul fonamide 

To a solution of compounds A and B in 6 mL of 95% 
ethanol, 6 mL of 6N aqueous hydrochloric acid was added and 
refluxed for 1 hour. The reaction mixture was concentrated 
and 80 mL ethyl acetate was added. The organic liquid was 
separated and washed with brine, dried and concentrated. 
The residue was purified by preparative HPLC on an ODS S10 
column using 22% solvent A (10% methanol, 90% water, 0.1% 
trifluoroacetic acid) and 78% solvent B (90% methanol, 10% 
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water, 0.1% trif luoroacetic acid) to provide compound C, 
the title compound of Example 37 (73 mg, 19% for two steps) 
as a white solid. 

M.p. 102-109°C (amorphous), Rf=0 . 32 (silica gel, 20:1 
5 dichloromethane/methanol) . 

The HPLC column was eluted with the same solvents 
further to provide a mixture, which was chromatographed .on 
silica gel using 100:2 dichloromethane/methanol to give 
compound D, the title compound of Example 3 8 (27 mg, 7% for 
10 two steps) as a light yellow solid. 

M.p. 109-116°C (amorphous), Rf=0 .32 (silica gel, 20:1 
dichloromethane/methanol) . 

NMR (CDCI3) of the title compound of Example 37: 5 1.86 
15 (s, 3H) , 2.16(s, 3H) , 6.38-6.51 (m, J=12.3Hz, 2H) , 6.60- 
7.98 (m, 15H) . 

NMR (CDCI3) of the title compound of Example 38: 5 1.74 
(s, 3H) , 2.01(s, 3H) , 6.72-7.10 (m, J=16.4Hz, 2H) , 7.17- 
20 7.98 (m, 15H) . 

BXMttPl* 23. 

4-Chloro-N- C r 2 ■ - I I ( 3 . 4-dimat:hvl-5 - 

isoxazolvl ) amino! aulf onvll -4- ( 2-oxazolvl ) - 

25 C 1 . 1 ! -bi phenvl 1 - 2 - vl \ methvl 1 phanvlacetamide 
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10 



A. 4-Chloro-N- [ [2 ■ - [ [ ( 3 , 4 -dimethyl - 5 - 
isoxazolyl ) amino] sulfonyl ] -4- (2- 
oxazolyl) -[1,1' -biphenyl] -2-yl] - 
methvl 1 Dhanvlacetamide 

To a solution of 0.20 g (0.47 ramol) of compound G 
from Example 21 in 15 mL of dichlorome thane, 0.082 g (0.47 
mmol) of 4-chlorobenzoyl chloride and 0.104 g (1.03 iranol) 
of triethylamine were added. The mixture was then stirred 
at room temperature for 16 hours and evaporated. The 
residue was purified by reverse phase preparative HPLC on a 
30 x 500 mm ODS S10 column using 79% solvent B (90% 
methanol, 10% water, 0.1% trif luoroacetic acid) and 21% 
solvent A (10% methanol, 90% water, 0.1% trif luoroacetic 
acid) . The appropriate fractions were collected and 
15 neutralized with aqueous sodium bicarbonate to pH 7 and 

concentrated to 10 mL. The solution was then acidified to 
pH 4 using glacial acetic acid and the white solid was 
filtered and dried to provide 0.033 g (12.5%) of the title 
compound as a white solid. 
20 M.p. 130-134°C. 

Example 40 

W- [ [2 ' - T T (3 . 4-Dimethvl-5-ifloxazolvl ) amino! - 
sulfonvll -4- (2-Qxazolvl) n.l'-biphenvn -2- 
25 vl ] methvl 1 -N, 2 . 2-trimathvlpr Q panamide 



30 




O ' 

H CH 3 



A. N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxa- 

zolyl ) amino] -sulfonyl ] -4- ( 2- 
oxazolyl ) [1,1* -biphenyl ] - 2 -yl ] - 
methvll-H. 2 . 2-trimathvlnrr.npriamida 
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To a solution of 0.2 5 g (0.59 mmol) of the 
intermediate formed in the preparation of compound A from 
Example 28 in 10 mL of di chl or ome thane, 0.07 8 g (0*65 mmol) 
of pivaloyl chloride and 0.131 g (1.30 mmol) of 
5 triethylamine were added. The mixture was then stirred at 
room temperature for 16 hours and evaporated. The residue 
was purified by reverse phase preparative HPLC on a 30 x 
500 mm ODS S10 column using 75% solvent B (90% methanol, 
10% water, 0.1% trif luoroacetic acid) and 25% solvent A 

10 (10% methanol, 90% water, 0.1% trif luoroacetic acid). The 
appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 
mL. The solution was then acidified to pH 4 using aqueous 
sodium bisulfate and the white solid was filtered and dried 

15 to provide 0*036 g (12%) of the title compound as a white 
solid. 

M.p. 125-130°C. 

20 N-[[2'-r r f 3 , 4->Dimethvl-5-isoxazolvl ) amino] - 

aulfonvll -4- (2-oxazolvH n , 1 '-biphenvl 1 -2- 

vl 1 methvl 1 -N -me thvlbenz amide 




A. N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-iso- xazolyl ) amino ] - 
sulfonyl] -4- (2-oxazolyl) [1, 1 ■ -biphenyl] - 
2-vll -m ethvl 1 -N-methvlbenzamide 

To a solution of 0.25 g (0.59 mmol) of the 
30 intermediate formed in the preparation of compound A from 
Example 28 in 10 mL of dichloromethane, 0.10 g (0.71 mmol) 
of benzoyl chloride and 0.13 g (1.3 mmol) of triethylamine 
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were added. The mixture was then stirred at room 
temperature for 16 hours and evaporated. The residue was 
purified by reverse phase preparative HPLC on a 30 x 500 mm 
ODS S10 column using 68% solvent B (90% methanol, 10% 
5 water, 0.1% trif luoroacetic acid) and 32% solvent A (10% 
methanol, 90% water, 0.1% trif luoroacetic acid) . The 
appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 
mL. The solution was then acidified to pH 4 using aqueous 
10 sodium bisulfate and the white solid was filtered and dried 
to provide 0.075 g (23%) of the title compound as a white 
solid. 

M.p. 132-140°C. 



Example 42 

(3 , 4-Dimethvl-5-iaoxazolv l ) -2 ; -oxazolvl - 5 - vl -4 ; - 

oxazol-2-vl- n.l'-b jphenvn -2- 

sulfonamlda 




A. N- (3 , 4 -Dimethyl -5 -isoxazolyl > -N- 

[ ( 2 -met hoxye thoxy ) methyl ] -2 ' - 
oxazolyl-5 -yl-4 1 -oxazol-2 -yl- 
Tl, 1 '-biphenvll -2 -sulfonamide 

A solution of Compound E from Example 21 (300 mg, 
0.57 mmol) , tosylmethylisocyanide (112 mg, 0.57 mmol) and 
potassium carbonate (95 mg, 0.69 mmol) in 4 mL of methanol 
was refluxed for two hours. After cooling to room 
temperature, the reaction mixture was preabsorbed on 
Celite® and the resulting powder was loaded onto a 2.5 x 20 
cm silica gel column. Elution was with a stepwise gradient 
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of 2 00 mli each of ethyl acetate : hexane, 50:50 to ethyl 
acetate in 10% intervals. The pure fractions were 
concentrated to afford 96 mg (30%) of compound A as light 
yellow oil. 

5 

B. N- (3, 4 -Dimethyl -5 -isoxazolyl ) -2 1 - 

oxazolyl- 5-yl -4 1 -oxazol - 2 -yl - 
F 1 . 1 ! -biphenvl 1 - 2 - sulfonamide 

A mixture of compound A (90 mg, 0.16 mmol) , £12 HCl 

10 (1.6 ml) and ethanol (1.6 mL) was refluxed for 2.5 hours. 

After cooling to room temperature, the solvent was removed 

in vacuo and the residue was partitioned between ethyl 

acetate (75 mL.) and saturated ammonium chloride solution 

(50 mL) . The organic layer was washed with water (50 mL) 
15 and brine (50 mL) . Drying (MgS04) and concentration 

afforded a pink solid. Attempts to dissolve this solid in 
saturated NaHC03 solution were unsuccessful and the 

resulting suspension was filtered and washed thoroughly 
with water. Drying under high vacuum afforded 30 mg (41%) 
20 of the title compound as a light pink solid. 
Mp 212-218 °C. (dec. ) 

lH NMR (DMSO-d 6 ): 8 1.56 (s, 3H) , 2.06 (s, 3H) , 5.82 (s, 

1H) , 7.21 (d, J= 8 Hz, 1H) , 7.36 (m, 1H) , 7.47 (s, 1H) , 
25 7.79 (m, 2H) , 7.92 (d, J= 8 Hz, 1H) , 8.13 (m, 1H) , 8.32 s, 
2H) , 8.34 (s, 1H) . 

Other compounds contemplated by the present 
invention include the following compounds : 

1. N-[ [2'-[ [ (3,4-Dimethyl-5-isoxazolyl)- 

30 amino] sulfonyl] -4- (2 -oxazolyl) [1/ 1 1 -biphenyl] -2 -yl] methyl] - 
N-methylcyclopropanamide (see Example 53); 

2. N- t [2 1 - [ [ (3,4-Dimethyl-5-isoxazolyl)- 

amino] sulfonyl] -4- (2 -oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl] - 
2 , 2-dimethyl-N- ( 1 -methyl- ethyl ) propanamide ( see Example 
35 43 ) ; 
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3 . N-Cyclopropyl-N- [ [2 ' - [ [ {3 , 4 -dimethyl -5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 
yl ] methyl ] -2 , 2-dimethylpropanamide; 

4. N- [ [2 ■ - [ [ (3, 4-Dimethyl-5-isoxazolyl) - 

5 amino] sulf onyl ] -4- (2-oxazolyl ) [1,1- -biphenyl ] -2-yl ] methyl ] 
2, 2 -dimethyl -N- (2 , 2 , 2-trif luoro-ethyl)propanamide (see 
Example 46) ; 

5. N- (3, 4-Dimethyl-5-isoxazolyl) -2 • - [2- (1-methylethyl) 
5-oxazolyl] -4 ' - (2-oxazolyl) [1,1- -biphenyl ] -2-sulf onamide ; 

10 6. N- (3, 4 -Dimethyl- 5 -isoxazolyl) -2 ' - (4-oxazolyl ) -4 ' - (2- 

oxazolyl) [1, 1 ■ -biphenyl] -2-sulf onamide ; 

7 . N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [2- (1-methylethyl) - 

4-oxazolyl] -4 ' - (2-oxazolyl) [1, 1 ' -biphenyl] -2-sulf onamide; 
8. N- (3,4-Dimethyl-5-isoxazolyl) -4 » - (2-oxazolyl) -2 ' - (2- 

15 oxazolylmethyl) [1,1 '-biphenyl] -2 -sulf onamide (see Example 
47) ; 

9 . N- ( 3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 1 - 

[ [5- (1-methylethyl) -2-oxazolyl] -methyl] [1, 1 1 -biphenyl] -2- 
sul f onamide ; 

20 10 • N- (3, 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - 
[ [4- (1-methylethyl) -2-oxazolyl] -methyl] [1,1' -biphenyl] -2- 
sulf onamide ; 

11. (E) -N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ■ - (4 -methyl -2- 

pentenyl) -4 ' - (2-oxazolyl) [1,1- -biphenyl] -2-sulf onamide ; 
25 12 • (Z) -N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - (4 -methyl -2- 

pentenyl) -4 - - (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide; 
13 . N- (3,4-Dimethyl-5-isoxazolyl) -2 ' - (4-methylpentyl ) - 

4 1 - (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide; 
14, trans-N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [2- (1- 

methylethyl) cyclopropyl] methyl] -4 ' - (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide; 

15 . C i s -N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [2- ti- 
me thylethyl) cyclopropyl] methyl] -4 ' - (2-oxazolyl) - [1,1'- 
biphenyl] -2 -sulfonamide ; 

35 16. N- (3, 4-Dimethyl-5-isoxazolyl) -4 1 - (2- 

oxazolyl) [1,1- :2' ,1' - -terphenyl] -2-sulf onamide; 
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17 . N- (3 , 4-Dimethyl-5-isoxazolyl) -3 ' 1 - ( 1 -me thy 1 ethyl ) - 
4 1 - (2-oxazolyl) [1,1" : 2" ,1' ' -terphenyl ] -2 -sulfonamide ; 
18. N- (3, 4-Dimethyl-5-isoxazolyl) -4 1 1 - ( 1-methylethyl ) - 
4 1 - (2-oxazolyl) [1,1' :2' ,1' ' -terphenyl ] -2 -sulfonamide ; 
5 19. N- (3 , 4-Dimethyl-5-isoxazolyl) -2 * - [ (2- 

methylpropoxy) methyl] -4 * - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulfonamide (see Example 56); 

20 . N- ( 3 , 4-Dimethyl-5-isoxazolyl) -2 1 - [2- (1- 
methylethoxy) ethyl] -4 1 - (2-oxazolyl) [1,1' -biphenyl] -2- 
10 sulfonamide; and 

21. N- (3, 4 -Dimethyl- 5 -isoxazolyl) -2 ' - [2- [ ti- 
me thylethyl ) sul f ony 1 ] ethyl ] -4 ' - (2-oxazolyl) [1,1' -biphenyl] - 
2 -sulfonamide . 

15 The above compounds correspond (by number) to the 

following structures : 




20 2 
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Example 43 

E 12 1 - f T ( 3 , 4-Oim^thYl-5-igoxazolvl ) amino! aulfonvll -4- 
(2-oxazolvl) [1, 1' -biphenvll -2-vllmethvll -N-(l- 
methvlethvl)-2,2-dimethvlproDanamide 

5 




A. *?- (3r4-Dj T m^t:hY3--5-i80XftgQ3.Yl) -N- [ (?- 
10 methoxvethoxv) methvl ] -2 ' - T T (1- 

methvlethvl ) aminol methvl 1 -4 ' - (2- 
oxazolvl ) [1,1' -biphenvll -2 -sulfonamide 

After briskly stirring a mixture of the title compound 

of Step (F) of Example 21 (150 mg; 0.35 mmol), isopropylamine 

15 (0.09 ml; 1.06 mmol) , acetic acid (0.12 ml; 2 itimol) and 3A 

molecular sieves (1 g) in 3.5 ml of CH2CI2 for 1 hour at room 

temperature, sodium triacetoxyborohydride (225 mg; 1.06 mmol) 

was added. After stirring 18 hours at room temperature, the 

reaction mixture was filtered through celite and the filtrate 
20 was diluted with 25 ml of CH2CI2 and washed with water (25 ml) 

followed by brine (25 ml) . Drying (MgS04) and concentration 

afforded 159 mg (96%) of the title compound of this step as a 
tan solid. (The title compound contained -30 mol% acetic 
acid. ) 

25 

X H NMR (CDCI3) : 5 0.92 <d, J= 6.5 Hz, 3H) , 1.00 (d, J= 6 . 5 

Hz, 3H) , 1.86 (s, 3H) , 2.10 (s, 3H) , 3.12 (m, 1H) , 3.89 (d, 
J= 13 Hz, 1H) , 4.04 (d, J= 13 Hz, 1H) , 7.10 (d, J= 7 . 5 Hz, 
1H) , 7.21 (s, 1H) , 7.39 (m, 1H) , 7.47 (m, 2H) , 7.67 (s, 1H) , 
30 7.98 <dd, J= 1.5, 8 Hz, 1H) , 8.08 (d, J= 7.5 Hz, 1H) , 8.11 
(d, J= 1.5 Hz, 1H) . 



WO 97/29748 



PCT/US97/03956 



isoxazolvl ) amino! sulfonvl 1 -4- (2- 
oxazol vl ) [1,1' -biphenvl 1 - 2 - vl 1 methvl 1 -N- 
5 (1-methvlethvl ) -2 . 2 -dimethvlpropanamide 

Pivaloylchloride (0.022 ml; 0.18 mmol) was added to a 

solution of the title compound of Step (A) (75 mg; 0.16 mmol) 
and triethylamine (0.050 ml; 0.36 mmol) in 2 ml of CH2CI2 at 

0°C. After warming to room temperature and stirring 18 
10 hours, additional amounts of pivaloylchloride (0.022 ml; 0.18 
mmol) and triethylamine (0.050 ml; 0.36 mmol) were added. 
The reaction mixture was stirred 1 hour and concentrated to 

dryness. The crude oil was stirred for 18 hours in a mixture 
of 2 ml of methanol (MeOH) and 1 ml of 0 . 5M K2CO3 solution. 
15 This mixture was partitioned between CH2CI2 (25 ml) and 
saturated KHSO4 solution (25 ml) . The aqueous layer was 
extracted with CH2CI2 (2 x 15 ml) and the combined organic 
layers were dried (MgS04) and concentrated. The residue was 

chromatographed on a 2.5 x 15 cm silica gel column eluted as 
20 follows: 1L 5% MeOH/ethyl acetate (EtOAc) ; 1L 10% MeOH/EtOAc; 
0.5L 15% MeOH/EtOAc and 0.5 L 20% MeOH/EtOAc . The pure less 
polar fractions were concentrated to a solid residue that was 
recrystallized from EtOAc/hexanes (Hex) to afford 3 5 mg (40%) 
of the title compound of this Example as a colorless 
25 crystalline solid. mp 205-207°C. 



Example 44 

N- [ 12 ! - T [ (3 . 4-Dimethvl-5-iBOxazolvl) amino] sulf onvll -4- 
(2-oxazolvl) n, 1 ' -biphenvll -2-vllmethvll -N- (1- 
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The more polar fractions obtained from the 
chromatography of Example 43 were concentrated to afford the 
title product of this Example as white powder. mp 145-155°C. 
(dec . ) • 



Example 45 

N- (3, 4 -Dimethyl -5-isoxazolvH -4 ; - (2-oxazolvl) -2 ; - 
[[(2,2, 2-trifluoroethvl ) amino! met hvl 1 fl.l' -blphenvl 1 - 

2 -sulfonamide 




N- (3,4-Dimathvl-5-i8oxazQl vl)-4 ; - (2-oxazolvll -2 ; - 
E [ ( 2 r 2 , 2 - 1 r j f luoroe thvX ) (tmin o 1 methvl 1 f l.l^biphanvlK 

2 -sulfonamide , monohvdrochlorlde 
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After briskly stirring a mixture of the title compound 

of Step (F) of Example 21 (150 mg; 0.35 mmol), 2,2,2- 

5 trif luoroethylamine (0.085 ml; 1.06 mmol), acetic acid (AcOH) 

(0.12 ml; 2 mmol) and 3A molecular sieves (1 g) in 3.5 ml of 
CH2CI2 for 1 hour at room temperature, sodium 

triacetoxyborohydride (225 mg; 1.06 mmol) was added. After 

stirring 18 hours at room temperature, the reaction mixture 

10 was filtered through celite and the filtrate was diluted with 
25 ml of CH2CI2 and washed with water (25 ml) followed by 

brine (25 ml) . Drying (MgSC>4) and concentration afforded a 

light yellow residue. This residue was partitioned between 

ether (30 ml) and water (30 ml) . The organic layer was 
15 washed with water (3 0 ml) and brine (3 0 ml) . Drying (MgSC>4) 

and concentration afforded 170 mg (96%) of the free base 
title compound of this Example as a light yellow oil. The 
free base was dissolved in ether and -2 ml of ethereal HC1 
was added. The resulting precipitate was filtered and dried 
20 to afford 160 mg (83%) of a white powder. A 45 mg portion of 
this powder was stirred rapidly in ether for 18 hr. 
Filtration and drying afforded 28 mg of the monohydrochloride 
title compound of this Example as a white powder. m.p. = 145 
- 165°C (dec) . 

25 

Example 46 

N- t 12 ; - T f ( 3 , 4 - Dimethyl - 5 - i soxazol vl ) amino 1 sulfonvll -4- 
( 2-oxazolvl > 1 1 . 1 ? -biphenvl 1 - 2 -vl 1 methvl 1-NW2.2.2- 

30 
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5 Pivaloylchloride (0.035 ml; 0.25 mmol) was added to a 

solution of the monohydrochloride title compound of Example 
45 (100 mg; 0.20 mmol) and triethylamine (0.105 ml; 0.75 
mmol) in 2 ml of CH2CI2 at 0°C. After warming to room 

temperature and stirring 18 hours, the reaction mixture was 
10 partitioned between EtOAc (30 ml) and saturated KHSO4 

solution (30 ml) . The organic layer was washed with 
saturated KHSO4 solution (30 ml) followed by brine (30 ml) . 
Drying (MgS04) and concentration afforded a crude residue 
that was chromatographed on a 2.5 x 18 cm silica gel column 
15 using 40% EtOAc/Hex as the mobile phase. The pure fractions 
were concentrated to a white solid that was recrystallized 
from EtOAc/Hex to afford 76 mg (66%) of the title compound of 
this Example as a colorless crystalline solid. mp 146-147°C. 

20 Analysis calc. for: C28H29F3N4O5S : 

C, 56.94; H, 4.95; N, 9.49; 

Found: C, 56.88; H, 4.89; N, 9.32. 



Example 47 

W- ( 3 , 4 - Dimethyl - 5 - iaoxazol vl ) -4 ' - (2-oxazolvl) -2 '-("?.- 
oxazolvlmethvl ) r 1 . 1 ■ -binhan' 
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A. 2-Bromo-5- (2-oxazolvl) -benzeneacetonitrile 

To a boiling solution of 2- [4-bromo-3- 
5 (bromomethyl ) phenyl ] oxazole (3.17 g, 10 mmol, prepared as 
described in Step (C) of Example 21) in 10 ml 95% EtOH, KCN 
(1.04 g, 16 mmol) in 2.5 ml H2O was added portions through 

the reflux condenser. The mixture was refluxed for 45 min, 
and concentrated. 100 ml EtOAc was added and the mixture was 
10 washed with H2O and brine, dried and concentrated. The 

residue was chromatographed on silica gel using 3:1 
hexane/EtOAc to afford the title compound of this step (2.11 
g, 80%) as a white solid. 

15 B . 2-Bromo-5- ( 2-oxazol vl ) benzeneacet ic acid 

The title compound of Step (A) (500 mg, 1.9 mmol) was 
added into a solution of 2 g KOH in 10 ml 95% ethanol (EtOH) . 
The reaction was refluxed for 1.5 h. After cooling, the 
mixture was acidified with aq. NaHS04 to pH<4, extracted with 

20 EtOAc. The combined organic extracts were washed with brine, 
dried and concentrated to afford the title compound of this 
step as a white solid. 



To the title compound of Step (B) and 0.048 ml 
dimethyl formamide (DMF) in 19 ml CH2CI2/ oxalyl chloride (2M 
in CH2CI2/ 2.38 ml, 4.75 mmol) was added. The reaction was 

stirred at room temperature for 1 hour and concentrated to 
3 0 give the title compound of this step as a gum. 
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oxftzolvlmethvl ) phe nyl 1 oxazol^ 

A mixture of the title compound of Step (C) , 1H-1,2,3- 
5 triazole (144 mg, 2.1 mmol) and K2CO3 (1.3 g, 9.5 mmol) in 

3.8 ml sulfolane was heated at 140°C for 3 hrs . After 
cooling, 30 ml H2O was added and the mixture was extracted 

with 1:1 EtOAc/hexane. The combined organic extracts were 
washed with H2O and brine, dried and concentrated. The 
10 residue was chroma tographed on silica gel using 3:1 

hexane/EtOAc to afford the title compound of this step (256 
mg, 44% for three steps) . 



E . H-(3 f 4-Dinathvl-5-ig Q xa zolvl)-N- r (2- 
15 methoxvethoxv)methvn -4 ■ - f2-oxazolvl)-2 ' - 

(2-oxazolvlmethvl) n.l' -blphanvll -2- 
sulfonamide 

To a solution of 2-borono-N- (3 , 4-dimethyl-5- 
isoxazolyl) -N- [ ( 2 -methoxyethoxy) methyl] -benzenesulf onamide 

20 (472 mg, 1.3 mmol, prepared as described in Step (B) of 

Example 1) , the title compound of Step (D) of this Example 
(250 mg, 0.82 mmol) in 8 ml of toluene and 6.4 ml of 95% EtOH 
under argon, tetrakis (triphenylphosphine) palladium (0) (95 mg, 
0.082 mmol) was added and followed by 4 . 8 ml of 2M aq. sodium 

25 carbonate. The reaction mixture was heated at 75°C for 4 hrs, 
cooled and diluted with 50 ml of EtOAc. The organic liquid 
was separated and washed with 10 ml H2O and 10 ml brine, 

dried and concentrated. The residue was chromatographed on 
silica gel using 1:2 hexane/EtOAc to afford the title 
30 compound of this step (47 mg, 10%) as a colorless gum. 
Rf=0.17, silica gel, 1:2 Hexane/EtOAc. 



35 



F . 



N- ( 3 . 4 -Dimethyl -5 -Igoxazolvl) -4 ■ - ( 2- 
PXfrZPlvl ) -2 ■ - (2-oxazolvlmethvl )[!,!' 
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To a solution of the title compound of Step (E) (46 
mg, 0.081 iranol) in 3 ml of 95% EtOH, 3 ml of 6N aq. HC1 was 
added and refluxed for 1 hr. The reaction mixture was 
concentrated and the pH of the solution was adjusted to 8 
5 using aqueous sodium bicarbonate solution. It was then 

reacidified to pH 5 with aq. NaHS04, extracted with EtOAc. 
The combined organic extracts were washed with H2O and brine, 
dried and concentrated. The residue was purified by- 
preparative HPLC on an ODS S10 column using 3 6% solvent A 
10 (10% MeOH, 90% H2O, 0.1% trif luoroacetic acid (TFA) ) and 64% 
solvent B (90% MeOH, 10% H2O, 0.1% TFA) to provide the title 

compound of this Example (18 mg, 47%) as a white solid, m.p. 
88-95°C (amorphous) . 



15 Example 4 8 

2 I - ( Cyanomethvl ) -N- (3,4 - dimethyl - 5 -isoxazolvl ) -4 ; - (2- 

oxazolvl) L3L, 1 ; -biphenvl l -2 -sulfonamide 




20 

A. 2 ! - ( Cvanome thvl ) - W- ( 3 . A ■ dimethyl - 5 ■ 

isoxazolvl) -N- T ( 2 - methoxvethoxv ) methvl 1 - 
4 ! - ( 2 -PXftZPlYl ) [ 1 * I : -frjphe nYl 3 -2- 

25 To a solution of 2-borono-N- (3 , 4 -dimethyl -5- 

isoxazolyl) -N- [ ( 2 -methoxyethoxy) methyl] -benzenesulf onamide 
(522 mg, 1.36 mmol, prepared as described in Step (B) of 
Example 1), 2-bromo-5- (2-oxazolyl)benzeneacetonitrile (275 
mg, 1.05 mmol, prepared as described in Step (A) of Example 

30 47) in 10 ml of toluene and 8 ml of 95% EtOH under argon, 
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tetrakis (triphenylphosphine)palladium(O) (121 mg, 0.105 mmol) 
was added and followed by 6 ml of 2M aq. sodium carbonate. 
The reaction mixture was heated at 75°C for 4 hrs, cooled and 
diluted with 50 ml of EtOAc. The organic liquid was separated 
5 and washed with 10 ml H2O and 10 ml brine, dried and 

concentrated. The residue was chromatographed on silica gel 
using 4:5 hexane/EtOAc to afford the title compound of this 
step (235 mg, 43%) as a colorless gum. Rf=0.43, silica gel, 
2 : 5 Hexane / EtOAC . 

10 

B • 2 ; - (Cvanomethvl > -N-(3.4-dimethvl-5- 
jsoxfrzolvl )-4'-(2 -Qxazolvl )n.l'- 
bjphenvll -2-sulf onamida 

To the title compound of Step (A) (23 0 mg, 0.44 mmol) in 
15 4.4 ml CH3CN at 0°C, trimethylsilyl chloride <Me3SiCl, 287 

mg, 2.64 mmol) was added and followed by Nal (396 mg, 2.64 
mmol) . The reaction was stirred at room temperature for 2.5 
hrs. 5 ml H2O and 50 ml EtOAc were added. The organic layer 
was washed with 5 ml sat. Na2S203, and 5 ml brine, dried and 

2 0 concentrated. The residue was purified by preparative HPLC on 
an ODS S10 column using 39% solvent A (10% MeOH, 90% H2O, 
0.1% TFA) and 61% solvent B (90% MeOH, 10% H2O, 0.1% TFA) to 
provide the title compound of this Example (58 mg, 43%) as a 
white solid, m.p. 103-110°C (amorphous) . 

25 

1-Piroethylethvl > -2 ; - [ [ ( 3 . 4 -dimethyl -5- 
jgoxaasolvl) amino] sulfonvll -4 -(2-oxazolvl) ri,l»- 

biphenvll -2-ace tamide 
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10 



20 



A. N- (3, 4 -Dimethyl 
methoxvathenvl > 



methoxvflthQxv)mat^ vn -4'-^- 
qx»zqXyX) [1,1' ■biphenvn -2-sulf Q namid« 

To (methoxymethyl ) triphenylphosphonium chloride (1.22 
g, 3.56 mmol) in 18 ml tetrahydrofuran (THF) at -78°C, 
lithium diisopropylamide (LDA) /THF (1.5 M in cyclohexane, 
2.73 ml, 4.09 mmol) was added. The mixture was warmed to 0°C 
and stirred for 20 min. It was then cooled to -78°C and N- 
(3 , 4 -dimethyl- 5 -isoxazolyl) -2 ' -formyl-N- [ (2- 
methoxyethoxy) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulfonamide (910 mg, 1.78 mmol, prepared as described in Step 
15 (E) of Example 21) in 5 ml THF was added dropwise. The cold 
bath was removed and the reaction was stirred at room 
temperature for 1 hour and 15 min. 3 0 ml sat. NH4CI was added 

and the mixture was extracted with 3 x 50 ml EtOAc . The 
combined organic extracts were washed with H2O and brine, 

dried and concentrated. The residue was chroma tographed on 
silica gel using 5:7 hexane/EtOAc to afford the title 
compound of this step (873 mg, 91%) as a colorless gum. 

B. N- (3, 4 -Dimethyl- 5 -i 
25 ( formvlmethvl ) -n- r I 



methoxvethoxv)methvl 



biphanvll-2-Sttlfonami^ft 



To the title compound of Step (A) (870 mg, 1.61 mmol) 
in 20 ml dioxane, a solution of p-toluenesulf onate (TsOH) in 
3 0 5 ml H2O was added. The reaction mixture was refluxed for 4 
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hrs. After cooling, 100 ml EtOAc was added and the organic 
layer was washed with H2O and brine, dried and concentrated. 

The residue was chromatographed on silica gel using 1:1.5 
hexane/EtOAc to afford the title compound of this step (535 
5 mg, 63%) as a colorless gum. 

C. 2'-rr f3.4-Dimethvl-5-isoxa2Qlvl) r (2- 
methoxvethoxv)methvl] amino] sulf-onvll -4- 
(2-oxazolvl) CI, 1 ' -biphenvll -2 -acet ic acid 

To the title compound of Step (B) (300 mg, 0.57 mmol) 
and H2NSO3H (111 mg, 1.14 mmol) in 11.4 ml THF at 0°C, an 

ice cooled solution of NaC102 (103 mg, 1.14 mmol) in 11.4 ml 

H2O was added. The mixture was stirred at 0°C for 2 min. 60 

ml CH2CI2 was added. The organic layer was separated and 

washed with H2O and brine, dried and concentrated to afford 

the title compound of this step, which was relatively pure 
and was used in the next step without further purification. 

D. N- tl. 1-D lmethvlethvl) -2 | - I I (3,4-dimethvl- 

2 0 S-isoxazolvl ) [(2- 

methox vethoxv ) methvl 1 amino! sulf-onvll -4- 
(2-oxazolvl) 11. 1 ; -biphenvll -2-acetamide 

To the title compound of Step (C) (85 mg, 0.16 mmol) 
and 0.004 ml DMF in 1.6 ml CH2CI2 , oxalyl chloride (2 M in 
25 CH2CI2, 0.2 0 ml, 0.40 mmol) was added. The mixture was 

stirred at room temperature for 0 . 5 hr and concentrated. To 
the residue, 2 ml CH2CI2 and tert-butylamine (t-BuNH2, 69 mg, 

0.94 mmol) were added. The reaction was stirred at room 
temperature overnight, diluted with EtOAc, washed with H2O 

3 0 and brine, dried and concentrated. The residue was 

chromatographed on silica gel using 1:2 hexane/EtOAc to 
afford the title comopund of this step (45 mg, 48%) as a 
colorless gum. 



10 



15 
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E • H-(Xil-Dimethvlethvl)-2 ; - r r ( 3 . 4 -dimethyl - 
5»isoxazQlv l)amino1 -sulfonvll -4- f 2- 
oxazplvl) [1,1' -biphenvn -2-acetamid fl 

To a solution of the title compound of Step (D) (45 mg, 
5 0.075 nimol) in 3 ml of CH3CN, Me3SiCl (41 mg, 0.38 mmol) was 

added and followed by Nal (57 mg, 0.38 mmol). The mixture was 
stirred at room temperature for 1.5 hrs . Additional Me3SiCl 

(32 mg, 0.3 mmol) and Nal (46 mg, 0.3 mmol) were added in 
twice after stirred for 3 0 min and 1 hr. 3 ml H2O and 3 0 ml 
10 EtOAc were added. The organic layer was washed with sat. 
Na2S203, brine, dried and concentrated. The residue was 

purified by preparative HPLC on an ODS S10 column using 33% 
solvent A (10% MeOH, 90% H20, 0.1% TFA) and 67% solvent B 
(90% MeOH, 10% H2O, 0.1% TFA) to provide the title compound 

15 of this Example (23 mg, 60%) as a white solid, m.p. 117-123°C 
(amorphous) . 



2 : - [ r (3,4- Dimethyl ■ 5 - i soxazol vl ) amino 1 sulfonvll -N.W- 
aimethvl-4- (2-oxazolvl) [1,1' -biphanvll -2-acatamida 




A. 2 ' - C C (3,4-Dim»thvl-5-isoxazolvl) r f2- 
25 methoxvathoxv ) mathvl 1 amino 1 sulf-onvll -N.M- 

dimethvl -4- (2 -oxazolvl W 1 . 1 ' -biphenvl IO- 
frp^tftmiq* 

To 2 - - t [ (3, 4-dimethyl-5~isoxazolyl) [ (2- 
methoxyethoxy) methyl] amino] sulf onyl] -4- (2-oxazolyl) [1,1'- 
30 biphenyl] -2 -acetic acid (90 mg, 0.17 mmol, prepared as 
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described in Step (C) of Example 49) and 0.008 ml DMF in 3.3 
ml CH2CI2, oxalyl chloride (2 M in CH2CI2, 0.21 ml, 0.42 

mmol) was added. The mixture was stirred at room temperature 

for 0.5 hr and concentrated. To the residue 3.3 ml THF and 1 

5 ml 40% aqueous dimethylamine were added. The reaction was 

stirred at room temperature for 2 hrs and concentrated. 30 ml 
EtOAc was added and the organic liquid was washed with H2O 

and brine, dried and concentrated. The residue was 
chromatographed on silica gel using EtOAc to afford the title 
10 compound of this step (77 mg, 82%) as a colorless gum. 

B. 2'-rr(3 . 4-Dimethvl-5- 

isoxazolvl > amino! sulfonvl ] -N. N -dimethyl -4 - 
(2-oxa zolvl) ri. 1 ' -biphenvll -2-acetamide 

15 To a solution of the title compound of Step (A) (77 mg, 

0.135 mmol) in 4 . 5 ml of CH3CN, Me3SiCl (74 mg, 0.68 mmol) 

was added and followed by Nal (101 mg, 0.68 mmol) . The 
mixture was stirred at room temperature for 0.5 hr . 
Additional Me3SiCl (60 mg, 0.54 mmol) and Nal (82 mg, 0.54 

20 mmol) were added in two portions and the mixture was stirred 

for an additional 1.5 hr. The mixture was then added to 5 ml 
H2O and 50 ml EtOAc. The organic layer was washed with sat. 
Na2S203, brine, dried and concentrated. The residue was 

purified by preparative HPLC on an ODS S10 column using 43% 
25 solvent A (10% MeOH, 90% H2O, 0.1% TFA) and 57% solvent B 

(90% MeOH, 10% H2O, 0.1% TFA) to provide the title compound 
of this Example (40 mg, 62%) as a white solid, m.p. 89-96°C 

(amorphous) . 



30 



-N- [[2'-rr(3. 4-dimathvl-5- 



Lb 



oxazolvlUmlnol aulfonvll -4- (2- 
biphanvll -2 - vl 1 methvl 1 -2 -met 
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A . 2 ' - [ (CyqloprpPYl 



dimethyl - 5 -isoxazolv l) -4 ' - ( 2- 
oxazolvl) [l.l'-biphanvno-gu 



After briskly stirring a mixture of N- (3 , 4 -dimethyl -5- 

isoxazolyl) -2 ' -formyl-4 ' - (2-oxazolyl) [1,1* -biphenyl] -2- 

sulfonamide (300 mg; 0.71 mmol, prepared in Step (F) of 

Example 21), cyclopropylamine (0.15 ml; 2.12 mmol) , AcOH 

10 (0.24 ml; 4 mmol) and 3A molecular sieves (2 g) in 7 ml of 
CH2CI2 for 1 hour at room temperature, sodium 

triacetoxyborohydride (450 mg; 2.12 mmol) was added. After 

stirring 18 hours at room temperature, the reaction mixture 

was filtered through celite and the filtrate was diluted with 
15 25 ml of CH2CI2 and washed with water (25 ml) . Drying (MgSO- 

4/Na2SC>4) and concentration afforded a residue that was 

chromatographed on a 2.5 x 15 cm silica gel column using 1000 
ml 2.5% MeOH/CH 2 Cl 2 and 500 ml 5% MeOH/CH 2 Cl 2 as the mobile 

phase. Concentration of the pure fractions afforded 83 mg 
2 0 (25%) of the title compound of this step as a white powder. 



B. N-Cvclopropvl-N- I \2 ; - T T ( 3 . 4 -dimethyl- 5- 
isoxazolvl ) amino! -g ulf onvll -4- (2- 
oxazolvl) [I. 1 ! -biphenvll -2-vllmethvn -2- 

2 5 methvlpropanamide 

Isobutyrylchloride (0.022 ml; 0.21 mmol) was added to 

a solution of the title compound of Step (A) (78 mg; 0.17 

mmol) and triethylamine (0.060 ml; 0.42 mmol) in 1 . 5 ml of 
CH2CI2 at room temperature. After 1 hour, the reaction 

3 0 mixture was partitioned between EtOAc (25 ml) and water (25 
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ml) . The organic layer was washed with saturated KHSO4 (2 x 
25 ml), brine (25 ml), dried (MgS0 4 ) and concentrated. X H NMR 
of the crude residue indicated the presence of "bis-acylated 
material" resulting from acylation of the sulfonamide. The 
"bis-acylated" material decomposed to desired product on 
treatment with silica gel. The bulk of the residue was 
loaded onto a 2.5 x 10 cm silica gel column packed in 
EtOAc : Hex, 6:4. After 1 hour, the column was eluted with 
1000 ml of EtOAc : Hex, 6:4, 500 ml EtOAc : Hex, 8:2 and 500 ml 
EtOAc. The pure fractions were concentrated to afforded a 
yellow oil that was triturated with hexane to give 28 mg 
(31%) of the title compound of this Example as white powder, 
mp 110-120°C. 



Example 52 
N- ( 3 , 4-Dimethvl-5-isoxazolvl > -2 ■ - r T (1- 
methvlethvl) amino] me thvll -4 ; - (2-oxazolvl 1 n.l'- 

friPhonvn -2-sulf onamide 




A suspension of 71 mg of N- (3, 4 -dimethyl -5- 
isoxazolyl) -N- [ (2-methoxyethoxy)methyl] -2 ' - [ [ (1- 
me thylethyl ) amino ] methyl ] -4 1 - ( 2 -oxazolyl ) [ 1 , 1 ' -biphenyl ] - 2 - 

25 sulfonamide (prepared as in Step (A) of Example 43) was 

heated to reflux in -3 ml of EtOAc. MeOH was added dropwise 
until complete dissolution occurred. Hexane was added to the 
hot mixture to the point of slight turbidity. After cooling 
to room temperature and standing several hours, the crystals 

3 0 were filtered and dried to afford 39 mg (55%) of the title 
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compound of this Example as a colorless crystalline solid, 
mp 225-228°C (Darkened at 200°C) 

Exam ple 53 

W- E [2 ; - [ [ (3 , 4-Dimethvl-5-isoxa 2 QlvlUmino1 aulfonvll -4- 
(2-oxazolvl) [l^l'-bipheiivn -2-vnm^thvn -KT- 

methYlcyclopropanecarbQxaq^ ^ 



10 



20 




Cyclopropionyl chloride (0.025 ml; 0.263 xnmol) was 
added to a solution of N- (3 , 4-dimethyl-5-isoxazolyl) -2 ' - 
t (methylamino) methyl] -4 ■ - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
sulfonamide, monohydrochloride (100 mg; 0.21 mmol, prepared 
15 as in Step (A) of Example 28) and triethylamine (0.090 ml; 
0.63 mmol) in 1 ml of CH2CI2 at room temperature. After 1 
hour, the reaction mixture was partitioned between EtOAc (20 
ml) and water (20 ml) . The organic layer was washed with 
saturated KHSO4 (20 ml), water (20 ml), brine (20 ml), dried 
(MgS0 4 ) and concentrated. The residue was chromatographed on 
a 2.5 x 12 cm silica gel column using EtOAc : Hex, 4:1 as the 
mobile phase. The pure fractions were concentrated to afford 
88 mg of bis-acylated material (as seen in Example 51) as an 
oil. The oil was dissolved in MeOH (2 ml) and 0 . 5M Na 2 C0 3 was 
25 added. After stirring for 1 hr at room temperature, the 

reaction mixture was acidified with saturated KHSO4 solution 
and extracted with EtOAc (20 ml) . The organic layer was 
dried (MgSC>4) and concentrated. The residue was 

chromatographed on a 2.5 x 10 cm silica gel column using 
3 0 EtOAc as the mobile phase. The pure fractions were 
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concentrated to afford 33 mg (31%) of the title compound of 
this Example as a white powder. mp 92-102°C. 

(Note: This compound exists as a -3:1 mixture of rotomers as 
a solution in CDCI3 at room temperature.) 

N- ( 3 ,4-Dimethvl-5-isoxazolvl ) -2 ' - C [methvl(2. 2.2- 
tri f luoroethvl ) amino! methyl 1 -4 8 - (2-oxazolvl) n. 1 ' - 
biphenvll -2 -sulfonamide - trifluoroaceta te ( 1 2 1 > 




Sodium cyanoborohydride (51 mg; 0.7 6 mmol) was added 

to a solution of N- (3 , 4 -dimethyl -5 -isoxazolyl) -4 1 - (2- 

15 oxazolyl) -2 1 - [ [ (2 , 2 , 2-trif luoroethyl) amino]methyl] [1,1'- 

biphenyl] -2 -sulfonamide, monohydrochloride (138 mg; 0.254 

mmol, prepared as in Example 45) and 37% formaldehyde 

solution (0.21 ml; 2.54 mmol) in 1.2 ml of acetonitrile at 

room temperature . A vigorous and exothermic evolution of gas 

20 was observed. After the reaction cooled back to room 

temperature, 25 jllI of AcOH was added and the reaction mixture 

was stirred 2 hours. After partitioning the reaction mixture 
between EtOAc (3 0 ml) and saturated NaHC03 solution (3 0 ml) , 

the aqueous layer was extracted with EtOAc (15 ml) . The 

25 combined organic layers were washed with brine (15 ml) , dried 
(MgS04) and concentrated. The residue was chromatographed on 

a 2.5 x 15 cm silica gel column, using EtOAc :Hex, 3:1 as the 
mobile phase. The purest fractions were concentrated to 
afford 88 mg of partially purified material. 
30 Rechromatography on a 2.5 x 10 cm silica gel column, using 
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10 



15 



20 



30 



EtOAc :Hex, 1:1 as the mobile phase afforded little 
purification. The purest fractions were concentrated and the 
residue was subjected to preparative HPLC (Flow rate= 35 
ml/min.; 30 x 500 mm s-10 ODS-120A column, using a stepwise 
gradient from 69% MeOH/H 2 0 +0.1% TFA to 85% MeOH/H 2 0 +0.1% 
TFA in 2% increments at 5 min. intervals) .The pure fractions 
were concentrated and lyophilized to afford 41 mg (25%) of 
the title compound of this Example as a white powder. mp 
49-60°C. 



Example 5 5 

N- T T2 ' - [ T (3 . 4 -Dimethyl -5 -iqoxazol v l ) amidol aulfonvll —A — 
( 2 -oxasgl vl > [ 1 , 1 ! -biphanvl 1 - 3 -vl 1 mathvl 1-3.3.3- 

trifluoro-N-methvl D ronanamidfl 




l-Ethyl-3- [3- (dimethyl amino ) propyl ] -carbodiimide 
hydrochloride (EDC, 50 mg; 0.26 mmol) was added to a solution 
of N- (3, 4 -dimethyl- 5 -isoxazolyl) -2 ' - [ (methylamino) methyl] -4 ' - 
(2-oxazolyl) [1, 1 • -biphenyl] -2-sulf onamide, monohydrochloride 
(100 mg; 0.21 mmol, prepared as in Step (A) of Example 28), 
N-methylmorpholine (0.80 ml; 0.73 mmol), 3,3,3- 
trifluoropropionic acid (33 mg; 0.26 mmol), and 
25 hydroxybenzotriazole (HOBT, 40 mg; 0.26 mmol) in DMF at 0°C. 
After 18 hours at room temperature, the reaction mixture was 
partitioned between EtOAc (30 ml) and water (30 ml) . The 
organic layer was washed with saturated KHSO4 (2 x 3 0 ml) , 
water (30 ml), brine (30 ml), dried (MgS0 4 ) and concentrated. 
The residue was chromatographed on a 2.5 x 12 cm silica gel 
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column using 1000 ml EtOAc :Hex, 3:1 and 500 ml EtOAc as the 

mobile phase. The pure fractions were concentrated to afford 

49 mg (43%) of the title compound of this Example as a white 

powder. mp 85-100°C. 

5 (Note: This compound exists as a -2:1 mixture of rotomers as 
a solution in CD3OD at room temperature.) 

Example 56 
N- ( 3 , 4 -Dimethyl -5-1 soxazolvl ) - 2 ' - r ( 2- 
10 aethvlpropoxv) methyl 1 -4 ' - (2-oxazolvl > LLcJL! -biphenvll - 



To a solution of 5 equiv. of 2 -methyl- 1-propanol (102 
20 mg, 0.275 mmol) in 2 ml of dry DMF was added 2.5 equiv . of 
60% sodium hydride (27.5 mg, 1.375 mmol) under an argon 
atmosphere at room temperature. The reaction mixture was 
stirred for 0.5 hr. and then a solution of 2 ' - (bromomethyl) - 
N- (3 , 4-dimethyl-5-isoxazolyl) ~N- [ (2-methoxyethoxy) -methyl] - 
25 4 ■ - (2-oxazolyl) [1, 1 1 -biphenyl] -2 -sulfonamide (160 mg, 0.275 

mmol, prepared as in Step (B) of Example 57) in 0 . 5 ml of DMF 
was added. Tetrabutylammonium iodide (3.7 mg, 0.1 mmol) was 
added and the mixture was stirred overnight at room 
temperature. The reaction was diluted with 8 ml of water and 



2-sulfonamide 




15 



A . 



N- (3, 4 - Dimethyl ■ 5 - j sq^zo^ Yl ) -N- [ (?- 
methp^yethp^Y) methyl] -? 1 - [ (3- 

oxazolvl) n. 1 1 -biphenvll -2-sulf onami 




-140- 



WO 97/29748 



PCT/US97/03956 



extracted with ethyl acetate {3 x 10 ml) . The ethyl acetate 
extract was washed with 5% lithium chloride (2 x 20 ml) , 
brine and dried over sodium sulfate. The crude material was 
purified on a Merck silica column eluting with 40% ethyl 
5 acetate/hexane yielding 24 mg (15%) of the title compound of 
this step as a colorless oil. The reaction was repeated on 
100 mg of 2'-(bromomethyl)-N-(3,4-dimethyl-5-isoxazolyl)-N- 
[ ( 2 -methoxyethoxy) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulfonamide to yield 18 mg (18%) of the title compound of 
10 this step. 



20 



25 



N- (3.4-Dimethvl-5-ig o3tazolvl)-2 ' - r f 2- 
nethvlpropoxvlmethvl 1 -4 ' - (2- 
oxazolvl ) fl.l' - binhanvl 1 ■ 



15 A solution of the title compound of Step (A) (42 mg, 

0.074 mmol) in 0.4 ml of ethanol and 0.4 ml of 6 N HC1 was 
heated at reflux (bath 100°C) for 2.5 hrs . The reaction was 
concentrated to dryness, dissolved in ethyl acetate, washed 
with sodium bicarbonate, water, brine and dried over sodium 
sulfate. The crude product was purified on a Merck silica 
column eluting with ethyl acetate yielding 12 mg of product 
as a colorless oil. The oily residue was lyophilized from 
dioxane to yield 10 mg (30%) of the title compound of this 
Example as a colorless solid, m.p. 86 to 98°C. 



W- ( 3 . 4 -Dimathvl - 5 -i a oxazolvl > -2 ' - r X I 3- 
P a thvJ-Prppvl ) sul fonvl 1 methyl 1 -4 ' - f 2-oxazolvl ) r 1 . 1 ' - 

biohenvll -2-Bulfonamida 
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A. N- ( 3 » 4 -Dimethvl'5-isQxa zolvl ) - 2 ; - 
5 (hvdroxvmethvD-N- r (2- 

me thoxvethoxv) me thvl 1 -4'-(2- 

oxazolvl) [1,1' -biphenvll -2 -sulfonamide 

To a solution of the aldehyde N- (3 , 4-dimethyl-5- 
isoxazolyl) -2 ■ -f ormyl-N- [ ( 2 -methoxyethoxy) methyl] -4 ' - (2- 

10 oxazolyl) [1, 1 ' -biphenyl] -2 -sulfonamide (204 mg, 0.4 mmol, 

prepared as in Step (E) of Example 21) in 8 ml of methanol at 
0°C under an argon atmosphere was added 1 . 1 equiv of sodium 
borohydride (19 mg, 0.5 mmol) . The reaction was stirred at 
0°C for 2.5 hrs. and 2 ml of a saturated solution of sodium 

15 hydrogen sulfate was added. After stirring for 20 min. 1 N 
sodium hydroxide (20 ml) was added and the mixture extracted 
with ethyl acetate (3 x 2 0 ml) . The ethyl acetate extract 
was washed with water, brine and dried over sodium sulfate. 
The solvents were evaporated yielding 195 mg (95%) of the 

20 pure alcohol title compound of this step as a colorless oil. 

b. 2 ; - (Brpmpmgthvl) -n- (3i 4-4img**iYi-g- 

igpXfrzpjLyl) -N- [ ( 3 -mgthPKVgthgxy) Methyl] - 

25 gulf pn^mifle 

To a solution of the title compound of Step (A) (190 
mg, 0.37 mmol) in 4 ml of dry DMF at 0°C under an argon 
atmosphere was added 1.5 equiv. of carbon tetrabromide (182 
mg, 0.548 mmol), followed by the addition of triphenyl 
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phosphine (144 mg, 0.548). The reaction was stirred at 0°C 
for 2.5 hrs, diluted with 20 ml of saturated sodium 
bicarbonate and extracted with ethyl acetate (2 x 25 ml) . The 
ethyl acetate extract was washed with 5% lithium chloride (2 
5 x 20 ml), brine and then dried over anhydrous sodium sulfate. 
The crude product was purified by column chromatography on 
silica eluting with ethyl acetate rhexane (1:1) yielding 165 
mg (78%) of the title compound of this step as a colorless 
oil which solidified on standing. 

0 

c • N- (3,4 -Dimethvl-5-igQ xazolvl ) -n- r ( 2- 
methoxvathoxv) methy l 1 -2 ' - r r ( 2- 
methvlpropv l ) thiol methvl 1 -4 ; - ( 2- 
oxazplvl) [1,1' -blphanvll - 2 sulfonamide 

5 

To a solution of 5 equiv. of 2 -methyl -1-propane thiol 
(125 mg, 1.3 9 mmol) in 1 ml of dry DMF was added 2.5 equiv. 
of 60% sodium hydride under an argon atmosphere at room 
temperature. The reaction mixture was stirred for 0.5 hrs. 

3 and then a solution of the title compound of Step (B) (160 
mg, 0.278 mmol) in 1 ml of DMF was added. The reaction was 
stirred for 1 hr, diluted with 15 ml of water 
and extracted with ethyl acetate (3 x 20 ml) . The ethyl 
acetate extract was washed with 5% lithium chloride (2 x 30 

5 ml), brine and dried over sodium sulfate. The crude material 
was purified on a Merck silica column eluting with 40% ethyl 
acetate /hexane yielding 118 mg (68%) of the title compound of 
this step as a colorless oil. 

0 D - N- (3.4-Dimethvl-5-ifi QX azolvl) -N- r ( 2- 

methoxvethoxv 1 methvl 1 -2 ' - r f (2- 

m^thvlpropvl) sulf onvll methvll -4 ' - f 2- 
pxa sQlyl) tlwX* -biphanvl1-2-8ulfonainid ft 

5 To a solution of the title compound of Step (C) (110 

mg, 0.188) in 1 ml of methanol at 0°C was added an aqueous 
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slurry of oxone (347 mg, 0.564 iranol) over 10 min . keeping the 
temperature below 10°C. The reaction was stirred at room 
temperature for 2 hrs . , diluted with 5 ml of water and 
extracted with ethyl acetate (3 x 8 ml) . The ethyl acetate 
5 extract was washed with brine and dried over anhydrous sodium 
sulfate. Evaporation of solvent yielded 112 mg (98%) of the 
title compound of this step as a colorless oil. 

E. N- (3 ,4-Dimethvl-5-isoxazolvl) -2 ' - r T (2- 
10 methvlpropvl > sulf onvl 1 mathvl 1 -4 ; - (2- 

oxazolvl) II, 1 ' -biphanvll -2 - sulfonamide 

A solution of the title compound of Step (D) (110 mg, 
0.18 mmol) in 1.75 ml of ethanol and 1.75 ml of 6 N HC1 was 
heated at reflux (bath 100°C) for 2.5 hrs. The reaction was 

15 concentrated to dryness, dissolved in ethyl acetate, washed 
with sodium bicarbonate, water, brine and dried over sodium 
sulfate. The crude product was purified on a Merck silica 
column eluting with ethyl acetate yielding 40 mg of product 
as a colorless oil. The oily residue was lyophilized from 

2 0 dioxane to yield 3 6 mg (38%) of the title compound of this 
Example as a colorless solid, m.p. 82 to 95°C. 



Example 58 

N- C T2 1 - T f (3 . 4-Dimethvl-5-iBoxazolvl) amino! sulfonvll -4- 
25 (2-oxazolvl) [1, 1 ' -biphanvll -2 -vll methvl] -4-f luoro-N- 

methvlbenz amide 
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To 2 1 - [ (methyl amino ) methyl ] -N- (3 , 4 -dime thy 1-5- 
isoxazolyl) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2 -sulfonamide, 
monohydrochloride (100 mg, 0.21 mmol, prepared as described 
in Step (A) of Example 28) and 4-f luorobenzoic acid (29.5 mg, 
5 0.21 mmol) in 0.3 ml of CH2CI2, triethylamine (43 mg, 0.42 

mmol) and l-hydroxy-7-azabenzotriazole (31.6 mg, 0.23 mmol) 
were added and followed by 1 , 3-diisopropylcarbodiimide (29.3 
mg, 0.23 mmol) . The reaction was stirred at room temperature 
for 3 hrs and concentrated. The residue was purified by 
10 preparative HPLC on an ODS S10 column using 31% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 69% solvent B (90% MeOH, 
10% H2O, 0.1% TFA) to provide the title compound of this 

Example (60 mg, 51%) as a white solid, m.p. 125-135°C 
(amorphous) . 

15 

Example 59 

W- [ [2 ; - [ [ O^-DimethvX-S-isoxazolvDaminolsulfonvl] -4- 
(2-oxazolvl) ri^l'-biphenvll -2-vl 1 methvll -N . 2 - 

dimethvlpropanamide 




To a solution of 0.12 g (0.29 mmol) of 2'- 
[ (methylamino) methyl] -N- (3 , 4 -dimethyl- 5 -isoxazolyl) -4 1 - (2- 
25 oxazolyl) [1, 1 1 -biphenyl] -2-sulf onamide (prepared as described 
in Step (A) of Example 28) in 5 mL of CH2CI2, 0.037 g (0.348 

mmol) of isobutyryl chloride and 0.065 g (0.638 mmol) of 
triethylamine were added. The mixture was then stirred at 
room temperature for 12 hr and evaporated. The residue was 
3 0 purified by reverse phase preparative HPLC on a 3 0x500 mm ODS 



145 



WO 97/29748 



PCT/US97/03956 



S10 column using 68% solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) 
and 32% solvent A (10% MeOH, 90% H 2 0, 0.1% TFA). The 
appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 mL. 
5 The solution was then acidified to pH 4 using aqueous sodium 
bisulfate and the white solid was filtered and dried to 
provide 0.052 g (35%) of the title compound of this Example 
as a white solid, m.p. 105-115°C. 

0 Example 60 

N- [ [2 ! - f f (3r4-Dimethvl"5-i8Qxaz Q lvl)amin Q ] aulfonvl ] -a- 
(2-oxazplvl) LLJU -biphenvl 1 -2 - vll ma thvl 1 > 2 ■ f luoro-M- 

methvlbenzamide 



15 




To 2 1 - [ (methylamino ) methyl ] -N- (3 , 4-dimethyl-5- 
isoxazolyl) -4 1 - (2-oxazolyl) [1,1' -biphenyl] -2 -sulfonamide, 
monohydrochloride (25 mg, 0.053 mmol, prepared as described 

20 in Step (A) of Example 28), triethylamine (13.3 mg, 0.13 

mmol) was added and followed by 2-f luorobenzoyl chloride (8.3 
mg, 0.053 mmol). The reaction was stirred at room temperature 
overnight and concentrated. The residue was purified by 
preparative HPLC on an ODS S10 column using 29% solvent A 

25 (10% MeOH, 90% H2O, 0.1% TFA) and 71% solvent B (90% MeOH, 
10% H2O, 0.1% TFA) to provide the title compound of this 

Example (20 mg, 68%) as a white solid, m.p. 127-137°C 
(amorphous) . 
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W- [ [2 ' - r r ( 3 , 4-Dimethvl-5-i8oxazolvl ) amino! sulfonvll -A- 
(2-oxazolvl) LLJL | -biphenvll -2-vllme thvll -3-f luoro^N- 

me thvlbenz amide 

5 




10 



15 



20 



To 2 1 - [ (methyl amino) methyl] -N- (3 , 4-dimethyl-5- 
isoxazolyl) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2 -sulfonamide, 
monohydrochloride (25 mg, 0.053 mmol, prepared as described 
in Step (A) of Example 28), triethylamine (13.3 mg, 0.13 
mmol) was added and followed by 3-f luorobenzoyl chloride (8.3 
mg, 0.053 ramol) . The reaction was stirred at room temperature 
overnight and concentrated. The residue was purified by 
preparative HPLC on an ODS S10 column using 29% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 71% solvent B (90% MeOH, 
10% H2O, 0.1% TFA) to provide the title compound of this 

Example (18 mg, 61%) as a white solid, m.p. 125-135°C 
(amorphous) . 

>vl > amino 1 methvl 1 -4 ■ - f2- 

] -Z-pulJEpnamjde 



WO 97/29748 



PCT/US97/03956 




After briskly stirring a mixture of N- (3 , 4 -dimethyl -5 
isoxazolyl) -2 • -formyl-4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
5 sulfonamide (100 mg; 0.24 mmol; prepared as in Step (F) of 
Example 21), isobutylmethylamine (0.087 ml; 0.71 mmol), AcOH 
(0.08 ml; 1.34 mmol) and 3A molecular sieves (67 0 mg) in 2 ml 
of CH2CI2 for 1 hour at room temperature, sodium 

triacetoxyborohydride (150 mg; 0.71 mmol) was added. After 
10 stirring 18 hours at room temperature, the reaction mixture 
was filtered through celite and the filtrate was partitioned 
between EtOAc (40 ml) and saturated NaHC0 3 solution (2 0 ml) . 

The organic layer was washed with water (20 ml) followed by 
brine (20 ml) . Drying (Na2SC>4) and concentration afforded a 

15 residue that was chromatographed on a 2.5 x 12 cm silica gel 
column using a stepwise gradient of 3 00 ml @ CH2CI2 to 5% 
MeOH/CH2Cl2 in 1% increments. The pure fractions were 
concentrated to afford 88 mg of the title compound of this 
Example as a white powder. mp 90-100°C. (Foamed at 60°C) . 



20 



Example 63 
4-Chloro-N~ r 12 ' - \ r (3 . 4 -dimethyl -5- 
isoxazolvl ) amino! sul f onvll -4- (2-oxazolvl) n, 
biphenvll -2-vllmethvll -N-methvlbenzamide 



25 
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15 



20 




To 2 ' - [ (methylamino ) methyl ] -N- (3 , 4-dimethyl-5- 
isoxazolyl) -4 ■ - (2-oxazolyl) [1,1' -biphenyl] -2 -sulfonamide 
(24.1 mg, 0.055 mmol, prepared as described in Step (A) of 
Example 28) and 4-chlorobenzoic acid (7.8 mg, 0.05 mmol) in 
0.5 ml of CH2CI2, 4-dimethylaminopyridine (6.7 mg, 0.055 
mmol) was added and followed by 1 , 3-diisopropylcarbodiimide 
(6.9 mg, 0.055 mmol). The reaction was stirred at room 
temperature for 18 hrs and concentrated. The residue was 
dissolved in MeOH, neutralized to pH>8 with aq. NaHC03 , and 
filtered. The filtrate was acidified to pH<5 with NaHS04, and 
filtered to provide the title compound of this Example (18 
mg, 62%) as a white solid, m.p. 122-132°C (amorphous). 

N ~ (3 , 4-PimethYl-5-ifloxazo lvl ) -2 ■ - r [athvl(2.2.2- 
triflttpypethvl) amino Imathvll -4 ; -f2-oxazolvH ri. 1 ' - 

blPhenvll -2-gulfonamldn 




Sodium cyanoborohydride (13 mg; 0.20 mmol) was added 
to a mixture of N- (3 , 4-dimethyl-5-isoxazolyl) -4 ' - (2- 
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oxazolyl) -2 ' - [ [ (2 , 2, 2-trif luoroethyl) amino] methyl] [1,1'- 
biphenyl] -2 -sulfonamide, monohydrochloride (55 mg; 0.10 mmol, 
prepared as in Example 45), 100 mg of 3A molecular sieves and 
acetaldehyde (0.10 ml; 1.80 mmol) in 1 ml of methanol at room 
5 temperature. After stirring for 18 hours at room 

temperature, the reaction mixture was filtered through a 
nylon syringe filter. The filtrate was concentrated and the 
residue was partitioned between EtOAc (20 ml) and saturated 
NaHC03 solution (20 ml) , the aqueous layer was extracted with 

10 EtOAc (20 ml) . The combined organic layers were washed with 
brine (25 ml), dried (MgSC>4) and concentrated. The residue 

was chromatographed on a 2 . 5 x 6 cm silica gel column, using 
EtOAc: Hex, 1:1 as the mobile phase. The pure fractions were 
concentrated to an oil that was dissolved in -0.2 ml of MeOH. 
15 Water (3 ml) was added and the turbid mixture was frozen. 

Lyophilization afforded 24 mg (49%) of the title compound of 
this Example as a white solid. mp 55-65°C. 



Example 65 

20 2-Chloro-N- Xt2*-l I i 3 , 4 -dimethvl-5- 

isoxazolvl) amino 1 sulfonvll -4- (2-oxazolvl) [1. 1 ; - 




To a solution of 0.12 g (0.29 mmol) of 2'- 

[ (methylamino) methyl] -N- (3 , 4-dimethyl-5-isoxazolyl ) -4 ' - (2- 

oxazolyl) [1, 1 ' -biphenyl] -2 -sulfonamide (prepared as described 
in Step (A) of Example 28) in 5 mL of CH 2 Cl2/ 0.061 g (0.348 

3 0 mmol) of 2-chlorobenzoyl chloride and 0.065 g (0.638 mmol) of 
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triethylamine were added. The mixture was then stirred at 
room temperature for 12 hr and evaporated. The residue was 
purified by reverse phase preparative HPLC on a 3 0x500 mm ODS 
S10 column using 72% solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) 

5 and 28% solvent A (10% MeOH, 90% H2O, 0.1% TFA). The 

appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 mL. 
The solution was then acidified to pH 4 using aqueous sodium 
bisulfate and the white solid was filtered and dried to 

0 provide 0.043 g (26%) of the title compound of this Example 
as a white solid, m.p. 125-135°C. 



Example 6 6 

HrXL2_L=J [ (3 ,4-Dimethvl-5-iaox a2 olvl) am inol sulfonvll -A- 
(2-oxagplvl) C 1 . 1 ' -binhanvll -2-vllmethvll -tj- 

nethvlbanzenaacatami rl ? 




To N- (3 , 4-dimethyl-5-isoxazolyl) -2 ' - 
[ (methylamino) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulfonamide (30 mg, 0.068 mmol, prepared as described in Step 
(A) of Example 28) and benzeneacetic acid (8.5 mg, 0.062 
mmol) in 0.6 ml of CH2CI2, 1, 3-diisopropylcarbodiimide (8.6 
mg, 0.068 mmol) was added. The reaction was stirred at room 
temperature for 5.5 hrs and concentrated. The residue was 
purified by preparative HPLC on an ODS S10 column using 25% 
solvent A (10% MeOH, 90% H 2 0, 0.1% TFA) and 75% solvent B 
(90% MeOH, 10% H 2 0, 0.1% TFA) to provide the title compound 
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of this Example (21 mg, 61%) as a white solid, m.p. 114-122°C 
(amorphous) . 

5 2,4-Dichloro-N- [ 12 \ - I I ( 3 . 4 -dimethyl - 5 - 

isoxazolvl ) amino 1 sulfonvll -4- (2-oxazolvl) [ 1 . 1 ' - 
biohenvll ^-vllmethvll -N-methvlbenzamide 




To N- (3 , 4-dimethyl-5-isoxazolyl) -2 1 - 
[ (methylamino) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulfonamide (30 mg, 0.068 mmol, prepared as described in Step 
(A) of Example 28) and 2 , 4-dichlorobenzoic acid (13.1 mg, 
15 0.068 mmol) in 0.68 ml of CH2CI2 , 1, 3-diisopropylcarbodiimide 

(9.5 mg, 0.07 5 mmol) was added. The reaction was stirred at 
room temperature overnight and concentrated. The residue was 

purified by preparative HPLC on an ODS S10 column using 20% 
solvent A (10% MeOH, 90% H2O, 0.1% TFA) and 80% solvent B 
20 (90% MeOH, 10% H2O, 0.1% TFA) to provide the title compound 

of this Example (20 mg, 48%) as a white solid, m.p. 134-142°C 
(amorphous) . 

ysyample SJL 

25 N-(3, 4 -D imathvl - 5 - isoxazolvl ) -2 ' - 

[ ( me thvlphanvl a mino ) methvl 1 -4 ' - ( 2 -oxazol vl ) 11, 1 ; - 
biohenvll -2 -sulfonamide . trif luoroacetate (1:1) 
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After briskly stirring a mixture of the title 
compound of Step (F) of Example 21 (42 mg; 0.10 mmol) , N- 
5 methylaniline (0.033 ml; 0.30 mmol), AcOH (0.04 ml; 0.68 

mmol) and 3 A molecular sieves (350 mg) in 1 ml of CH2CI2 for 1 

hour at room temperature, sodium triacetoxyborohydride (65 

mg; 0.30 mmol) was added. After stirring 18 hours at room 

temperature, the reaction mixture was filtered through a 
10 nylon filter and the filtrate was diluted with CH2CI2 (20 ml) 

and washed with water (20 ml) . The aqueous layer was back 
extracted with CH2CI2 (10 ml) and the combined organic layers 
were dried (MgSC>4) and concentrated. The residue was 

chromatographed on a 2.5 x 12 cm silica gel column using 1L 

15 EtOAcrHex, 1:1 and 1L EtOAc:hex, 3:1 as the mobile phase. 

Concentration of the pure fractions and conversion of the 

free base to the HCl salt gave material of insufficient 

purity. The material was subjected to preparative HPLC (Flow 

rate= 35 ml/min.; 30 x 500 mm s-10 ODS-120A column, using an 
20 isocratic system of 78% MeOH/H20 + 0.1% TFA) The pure 

fractions were concentrated and lyophilized to afford 27 mg 
(43%) of the title compound of this Example as a white 
powder. mp 85-90 °C. 

25 Example 69 

N-f r2'-rr f 3 . 4-Dimethvl-5-isoxazolvl ) amino! sulfonvll -4- 
(2-oxazolvl) ri.l'-biDhenvll -2 - vl 1 methvl 1 -3 . 4-dif luoro- 
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CH, 



10 



15 



20 



To N- (3, 4-dimethyl-5-isoxazolyl) -2 ' - 
[ (methyl amino) methyl ] -4 ' - (2-oxazolyl) [1,1- -biphenyl] -2- 
sulfonamide (30 mg, 0.068 mmol, prepared as described in Step 
(A) of Example 28) and 3 , 4-dif luorobenzoic acid (10.8 mg, 
0.068 mmol) in 0.68 ml of CH2CI2 and 0 . 1 ml DMF, 1,3- 

diisopropylcarbodiimide (9.5 mg, 0.075 mmol) was added. The 
reaction was stirred at room temperature for 5 hrs and 
concentrated. The residue was purified by preparative HPLC on 
an ODS S10 column using 19% solvent A (10% MeOH, 90% H2O, 
0.1% TFA) and 81% solvent B (90% MeOH, 10% H2O, 0.1% TFA) to 
provide the title compound of this Example (22 mg, 56%) as a 
white solid, m.p. 122-128°C (amorphous) . 



Example 7 0 

N- T [2 ' - r f f 3 . 4-Dimethvl-5-iBOxazo 

olvl W 1 . 1 ' -hi phenyl 1 - 

trimathvlbenzaneao 



ol aulfonvll 
Imethvll -N.rt . rt- 

t amide 



-4- 



CH 



3 o 




CH 3 



To a,a-dimethylbenzeneacetic acid (16.4 mg, 0.1 mmol) 
and 0.003 ml DMF in 1 ml CH2CI2 , oxalyl chloride (2 M in 
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CH2CI2, 0.125 ml, 0.2 5 mmol) was added. The mixture was 

stirred at room temperature for 1 hr and 15 min and 
concentrated. The mixture, containing a,a- 

dimethylbenzeneacetyl chloride, was dissolved in 1 ml CH2CI2 
5 and cooled to O'C, and N- (3 , 4-dimethyl-5-isoxazolyl ) -2 ' - 
[ (methylamino) methyl] -4 1 - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulfonamide (33 mg, 0.075 rnmol, prepared as described in Step 
(A) of Example 28) and triethylamine (23 mg, 0.225 rnmol) were 
added. The reaction was stirred at room temperature for 40 
10 min and concentrated. The residue was purified by preparative 
HPLC on an ODS S10 column using 18% solvent A (10% MeOH, 90% 
H2O, 0.1% TFA) and 82% solvent B (90% MeOH, 10% H2C 0.1% 

TFA) to provide the title compound of this Example (20 mg, 
46%) as a white solid, m.p. 130-138°C (amorphous) . 



15 



20 



N- (3 f 4-DipiethvX-5-isoxazQlvl ) -4' - (2-oxazolvl> -2 ■ 

[ [ (Dhen vlmethvl) (2,2,2- 
trif luoroethvl ) amino! methvl 1 fl,l' -biphenvll -2- 

sulfonamide 




Sodium cyanoborohydride (13 mg; 0.20 mmol) was added 
to a mixture of the title compound of Example 45 (55 mg; 0.10 
mmol), 100 mg of 3A molecular sieves and benzaldehyde (0.05 
ml; 0.5 mmol) in 1 ml of methanol at room temperature. After 
stirring for 18 hr., additional benzaldehyde (0.25 ml; 2.5 
mmol), sodium cyanoborohydride (95 mg; 1.25 mmol) and AcOH 
(0.05 ml) were added. After 60 hr., the reaction mixture was 
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filtered through celite and the filtrate was diluted with 
CH2CI2 (50 ml) . The resulting solution was washed with 
saturated NaHC03 solution: water , 1:1 (50 ml). The aqueous 
layer was extracted with CH2CI2 (2 x 20 ml) and the combined 
5 organic layer was washed with brine (50 ml) . Drying (MgS04) 
and concentration afforded a yellow oil that was 
chromatographed on a 2.5 x 10 cm silica column using 
EtOAc : Hex , 1:1 as the mobile phase. The pure fractions were 
concentrated to an oil that was dissolved in -0.2 ml of MeOH. 
10 Water (3 ml) was added and the turbid mixture was frozen. 

Lyophilization afforded 34 mg (57%) of the title compound of 
this Example as a white solid. mp 50-60°C. 



Example 72 

15 N- (3m 4 -Dimethyl- 5 -isoxazolvl ) - 2 » - I f 1- 

methvlethoxv) methvl 1 -4 ' - ( 2-oxazolvl ) t 1 , 1 ' -biphenvl 1 -2 




20 

A « N- (3.4-Dimethvl-5-isoxazolvl ) -N- [ (2- 
mgthPX YgthPKV) methyl] -2 ' - [ ( 1- 

methvlethoxv)methvl 1 -4 ' - (2-oxazolvl) CI. 1 ' - 
biphenvll -2 -sulfonamide 

25 To a solution of isopropanol (0.104 g, 1.73 mmol) in 2 

mL of DMF, NaH (50% suspension in mineral oil, 0.033 g, 0.69 
mmol) was added and the mixture was stirred at room 
temperature under argon for 10 min. The title compound of 
Step (B) of Example 57 (0.2 g, 0.346 mmol) in 1 mL DMF was 

30 then added and the mixture was stirred overnight. The mixture 
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was then added to 50 mL water and the solution was extracted 
with 3x25 mL EtOAc . The combined organic extracts were washed 
with water and dried and evaporated. The residue thus 
obtained was chromatographed on 20g of silica gel using 1:1 
5 hexane:EtOAc to afford 0.019 g (10%) of the title compound of 
this step as a colorless gum. 

B • N- (3 f 4-Dimethvl-5-isQx azolvl^ -2 ■ - T fl- 

methvlathoxv)methvn -4 ; - (2- oxazolvl) ri, 1 ; - 
biphenvll ^ -sulfonamide 

To a solution of the title compound of Step (A) (0.018 
g, 0.032 mmol) in 2.5 mL of 95% EtOH, 2.5 mL of 6N aq. HC1 
was added and refluxed for 1 hr . The mixture was then 
concentrated and diluted with 15 mL of water and extracted 
with 3 x 15 mL of EtOAc . The combined organic extracts were 
then washed once with water and dried and evaporated to 
provide 0.015 g of a colorless gum. The residue was purified 
by reverse phase preparative HPLC on a 30x500 mm ODS S10 
column using 75% solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) and 
25% solvent A (10% MeOH, 90% H 2 0, 0.1% TFA). The appropriate 
fractions were collected and neutralized with aqueous sodium 
bicarbonate to pH 7 and concentrated to 10 mL. The solution 
was then acidified to pH 4 using aqueous sodium bisulfate and 
the white solid was filtered and dried to provide 0.006 g 
(40%) of the title compound of this Example. 

!H NMR (CDC1 3 ): 81.01 (d, 3H) , 1.04 (d, 3H), 1.89 (s, 3H) , 

2.17 ( S/ 3H), 3 . 58 (m, 1H) , 4.38 (ABq, J = 16.8,11.2 Hz, 2H) , 
7.25-8.17 (m, 9H) . 
30 

Example 73 

N- [ [2 ; - T T ( 3 f 4 -Dimethyl - 5 - isoxazolvl 1 amino 1 sulfonvll -4- 
( 2-oxazolvl) n.l' -b iphenvll -2-vllmethvll -m- 

methvlbenze nepropanamide 



10 



15 



20 



25 
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To N- (3 , 4 -dimethyl- 5- isoxazolyl) -2 1 - 

[ (methyl amino) methyl] -4 1 - (2-oxazolyl) [1,1' -biphenyl] -2- 

5 sulfonamide (30 mg, 0.068 mmol, prepared as described in Step 

(A) of Example 28) and hydrocinnamic acid (10.3 mg, 0.068 
mmol) in 0.68 ml of CH2CI2 and 0.08 ml of DMF, 1,3- 

diisopropylcarbodiimide (9.5 mg, 0.075 mmol) was_added. The 
reaction was stirred at room temperature overnight and 

10 concentrated. The residue was purified by preparative HPLC on 
an ODS S10 column using 20% solvent A (10% MeOH, 90% H2O, 
0.1% TFA) and 80% solvent B (90% MeOH, 10% H2O, 0.1% TFA) to 

provide the title compound of this Example (18 mg, 46%) as a 
white solid, m.p. 110-117°C (amorphous) . 

15 

Example 74 

N- ( 3 . 4 -Dimethyl -5- laoxazolvl > -2 ' - I (3 . 3 -dimethyl -2 -oxo- 
1 -pyrrolidinvl ) methvl 1 -4 ' - ( 2 -oxazol vl ) n.l' -biphenvll - 

2-g\*lf onamjde 

20 
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10 



A . 3 . 3 -Dimethyl -2 -pyrrol idinone 

To a flask containing 3 , 3 -dimethyl- 2 -oxo-1- 
pyrrolidinecarboxylic acid, 1, 1-dimethylethyl ester, 
hydrochloride (0.5 g, 2.34 mmol, prepared as described in «J. 
Cham. Res. (Synopsis)., 414-415 (1993)), IN HC1 in ether (15 
mL) was added and the mixture stirred overnight. The solution 
was then evaporated and the residue dried in vacuo to provide 
0.26 g (98%) of the title compound of this step as a light 
yellow gum which solidified on standing. 



B . N- (3,4-Dimethvl-5-isoxazolvl) -2 '-r(3.3- 
dimethyl- 2 -oxo-l-r»vrrolidinvl ) methvll -N- 
T ( 2 -methoxvethoxv) methvl 1 -4'-(2- 
oxazolvl ) [1, 1 ' -biphenvll - 2 -sulfonamide 

15 To a solution of the title compound of Step (A) (0.03 5 

g, 0.31 mmol) in 2 mL. of DMF, NaH (50% suspension in mineral 
oil, 0.015 g, 0.31 mmol) was added and the mixture was 
stirred at room temperature under argon for 3 0 min. The 
title compound of Step (B) of Example 57 (0.121 g, 0.21 mmol) 

2 0 in 2 mL DMF was then added and the mixture was stirred 

overnight. The mixture was then added to 50 mL water and the 
solution was extracted with 3x25 mL EtOAc . The combined 
organic extracts were washed with water and dried and 
evaporated. The residue thus obtained was chroma tographed on 

25 20g of silica gel using 1:1 hexane:EtOAc to afford 0.072 g 

(56%) of the title compound of this step as a colorless gum. 

C. N- (3,4 -Dimethyl — 5 — isoxazolvl ) — 2 ; - T (3.3- 



lidinvl 



30 (2-oxazolvl) ri .l' -biphenvll - 2 - sulfonamide 

To a solution of the title compound of Step (B) (0.072 
g, 0.118 mmol) in 2 mL of acetonitrile, chloro trime thy lsi lane 
(0.1 g, 0.92 mmol) and sodium iodide (0.138 g, 0.92 mmol) 
were added the mixture stirred at room temperature for 2 hr. 
35 Additional portions of chlorotrimethylsilane (0.01 g, 0.092 
mmol) and sodium iodide (0.014 g, 0.092 mmol) were added and 
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the mixture stirred for an additional 1 hr. The mixture was 
diluted with 15 mL of water and extracted with 3 x 15 mL of 
EtOAc . The combined organic extracts were then washed once 
with water and dried and evaporated. The residue was purified 
5 by reverse phase preparative HPLC on a 3 0x500 mm ODS S10 

column using 71% solvent B (90% MeOH, 10% H2O, 0.1% TFA) and 
29% solvent A (10% MeOH, 90% H 2 0, 0.1% TFA). The appropriate 
fractions were collected and neutralized with aqueous sodium 
bicarbonate to pH 7 and concentrated to 10 mL. The solution 
10 was then acidified to pH 4 using aqueous sodium bisulfate and 
the white solid was filtered and dried to provide 0.019 g 
(51%) of the title compound of this Example as a white solid, 
m.p. >200°C (dec) . 

15 Example 7 5 

(3m 4-Dimethvl-5-i8oxazolvl) -2 '-rr (4- 
iqathoxvphenvl ) methvlamino 1 methvl 1 - 4 ' -2-oxazQlvl) n, 1 ; - 
biphenvll -2 - sulfonamide , monohyd rochloride 



20 




After briskly stirring a mixture of the title compound 
of Step (F) of Example 21 (42 mg; 0.10 mmol) , N-methyl-p- 
anisidine (42 mg; 0.30 mmol), AcOH (0,04 ml; 0.68 mmol) and 
25 3A molecular sieves (3 50 mg) in 1 ml of CH2CI2 for 1 hour at 

room temperature, sodium triacetoxyborohydride (65 mg; 0.30 
mmol) was added. After stirring 18 hours at room temperature, 
the reaction mixture was filtered through celite and the 
filtrate was diluted with CH2CI2 (20 ml) and washed with water 
3 0 (2 0 ml) . The organic layer was dried (MgSC>4) and 



160 



WO 97/29748 



PCT/US97/03956 



concentrated. The residue was chroma tographed on a 2.5 x 10 
cm silica gel column using 1L EtOAcrHex, 1:1 and 1L 
EtOAcrhex, 3 : 1 as the mobile phase. Concentration of the 
purest fractions gave material of insufficient purity. The 
5 material was subjected to preparative HPLC (Flow rate= 3 5 
ml/min.; 30 x 500 mm s-10 ODS-120A column, using a stepwise 
gradient of 60% MeOH/H 2 0 +0.1% TFA to 68% MeOH/H 2 0 +0.1% TFA 
in 2% increments at 5 minute intervals) The pure fractions 
were concentrated and dissolved in -1 ml MeOH. IN HCI (0.5 
10 ml) was added, followed by 2 ml of water. The mixture was 
frozen and lyophilized to afford 38 mg (66%) of the title 
compound of this Example as a white powder. mp 125-13 5°C. 



Example 7 6 

2 ? - [ (3 , 3-Difluoro-l-pvrrQlidinvl^ethvn -N- (3.4- 
dimothvl-5-isoxazolvl) -4 | - (2-oxazolvl ) n.l' -biphenvll - 

2 - sulfonamide . monohydrochloride 




1 . l-dimethvlethvl eater 

Boc-anhydride (BOC = tert-butoxycarbonyl) (5.31 g; 
24.33 mmol) was added to a solution of 3 -pyrrol idinol (2.12 
g; 24.33 mmol) and triethylamine (4.3 ml; 31 mmol) in 100 ml 
of methanol at room temperature. A slight exotherm was 
observed. After stirring 18 hr. at room temperature, the 
solvent was removed in vacuo and the residue was partitioned 
between EtOAc (100 ml) and saturated KHS0 4 solution (100 ml) . 
The organic layer was washed with saturated KHSO4 solution 
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(100 ml) and brine (100 ml) . Drying (MgS04) and 
concentration afforded 4.45 g (98%) of the title compound of 
this step as a light yellow oil. 

5 B • 3 -Oxo-l-pvrrolidinecarboxvlic acid, 1, 1- 

dimetlivlethvl ***** 

Dimethylsulf oxide (DMSO; 1.56 ml; 22 mmol) was added 

over 15 minutes to a solution of oxalyl chloride (0.97 ml; 11 
mmol) in CH2CI2 (20 ml) at -60°C. After stirring 15 minutes 

10 at -60°C, the title compound of Step (A) (1.87 g; 10 mmol) 

was added dropwise over 15 minutes as a solution in CH2CI2 (20 

ml) . After stirring 15 minutes at -60°C, 

diisopropylethylamine (8.75 ml; 50 mmol) was added over 5 
minutes. After stirring 15 minutes at -60°C, the reaction 

15 mixture was allowed to warm to room temperature and stir 3 0 
minutes. The reaction mixture was diluted with CH2CI2 (100 
ml) and was washed with saturated KHSO4 solution (2 x 100 
ml), saturated NaHCC>3 solution (100 ml) and brine (100 ml). 
Drying (MgSC>4) and concentration afforded 1 . 87 g (99%) of the 

20 title compound of this step as a light yellow oil. 

X H NMR (CDCI3): 6 1.49 (s, 9H) , 2.59 (t, J= 8 Hz, 2H) , 

3 .75 (m, 4H) . 

25 C . 3 . 3-Difluoro-l-Pvrrolidinecarboxvllc acid. 

1 , 1-dime thvlethvl egtpey 

A solution of the title compound of Step (B) (0.74 g; 
4 mmol) in 1 ml of toluene was added to a solution of 
diethylaminosulfur trifluoride (0.53 ml; 4 mmol) in 1 ml of 

3 0 toluene at 0°C. After stirring 1 hr at 0°C, and 2 0 hr at 

room temperature, the reaction mixture was carefully poured 
onto ice. After the ice melted, the aqueous mixture was 
extracted with EtOAc (50 ml) . The organic layer was washed 
with saturated NaHC0 3 solution (50 ml) and brine (50 ml) , 

3 5 dried (MgSC>4) and concentrated. The residue was 

chroma tographed on a 5 x 10 cm silica gel column using 

-162- 



WO 97/29748 



PCT/US97/03956 



Hex: EtOAc, 9:1 as the mobile phase. The pure fractions were 
concentrated to afford 0.47 g (58%) of the title compound of 
this step as a light yellow liquid. 

5 *H NMR (CDC1 3 ): 5 1.47 (s, 9H) , 2.30 (m, 2H) , 3.55 (m, 
2H) , 3 .68 (in, 2H) . 

D- 3 , 3-Djf luoropvrrolidine . hvd: 

A solution of the title compound of Step (C) (0.42 g; 
10 2 mmol) in 5 ml of EtOAc was added to a saturated solution of 
HC1 (g) in EtOAc (15 ml) at 0°C. After stirring 2 hr at 0°C, 
the reaction mixture was purged with N2 . Removal of 

volatiles in vacuo afforded 301 mg (99% +; residual solvent 
present) of the title compound of this step as an off-white 
15 solid. 

X H NMR (CD3OD): 5 2.57 <m, 2H) , 3.61 (t, J= 7.5 Hz, 2H) , 

3 .71 (t, J= 14 Hz, 2H) . 

20 « c (CD3OD): 5 34.1 (t, J C -CF2= 25 Hz), 45.2, 51.7 (t, 

Jc-CF2= 35 Hz), 128.8 (t, J C -f= 248 Hz) . 



E . 2 ! - [ (3,3>Difluoro-l-pvrrolidinvl)methvl1 - 
N- ( 3 . 4 -dimethyl -5 -isoxazolvl ) -4 ; - (2- 
25 oxazol vl ) [1,1' -biphenvl 1 - 2 - sulf onamide , 

monohvdrochloride 

After briskly stirring a mixture of the title compound 
of Step (F) of Example 21 (55 mg; 0.13 mmol), the title 
compound of Step (C) of this Example (57 mg; 0.40 mmol), AcOH 
30 (0.054 ml) and 3A molecular sieves (500 mg) in 1.2 ml of 
CH2CI2 for 1 hour at room temperature, sodium 

triacetoxyborohydride (87 mg; 0.40 mmol) was added. After 
stirring 4 hours at room temperature, the reaction mixture 
was filtered through celite and the filtrate was diluted with 
3 5 CH2CI2 (25 ml) and washed with water (2 0 ml) . The organic 
layer was dried (MgS04> and concentrated. The residue was 
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chromatographed on a 2.5 x 10 cm silica gel column using 1L 
EtOAcrHex, 1:1 and 1L EtOAcrhex, 3 : 1 as the mobile phase. 
Concentration of the purest fractions gave material of 
insufficient purity. The material was subjected to 
5 preparative HPLC (Flow rate= 35 ml/min. ; 30 x 500 mm s-10 

ODS-120A column, using an stepwise gradient of 44% MeOH/H 2 0 + 
0.1% TFA to 56% MeOH/H 2 0 +0.1% TFA in 2% increments at 5 

minute intervals) The pure fractions were concentrated and 
dissolved in -0.5 ml MeOH. IN HCl (0.5 ml) was added, 
10 followed by 5 ml of water. The mixture was frozen and 

lyophilized to afford 48 mg (66%) of the title compound of 
this Example as a white powder. mp 105-120°C. 



15 



Examples 77 to 139 

The compounds of Examples 77 to 139 have the structure 
below where, for each compound, R* is the moiety shown in 
Table I following. 



20 




These compounds were prepared robotically as follows. 
To a vial containing an acid R*-COOH (0.075 mmol) ; a solution 
of 2 ' - [ (methylamino ) methyl ] -N- (3 , 4-dimethyl-5-isoxazolyl) -4 ' - 
25 (2-oxazolyl) [1, 1 1 -biphenyl] -2-sulf onamide, prepared as 

described in Step (A) of Example 28 (32.9 mg, 0.075 mmol) in 
0.34 ml CH2CI2 and 0.09 ml DMF was added followed by a 
solution of 1, 3-diisopropylcarbodiimide in CH2CI2 (0.28 N, 

0.320 ml, 0.09 mmol) . The reaction mixture was vortexed for 3 
3 0 minutes and let stand at room temperature for 24 hr. The 
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mixture was then loaded onto 1.5 g of a Strong Anion Exchange 
("SAX", Quaternary Amine) resin and eluted with 20 ml CH2CI2 
and then 10 ml 3% TFA in CH 2 C1 2 to give the desired compound. 
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TABLE X 



EX , 

UA 




Q0MP9VNP 


HPLC 
Re ten - 

t i on 

\m -L. \J AX 

Time 

(min) A 


77 


a, 


N- t [2 • - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl] methyl] -N- 
uieunyicyc lopencanecarDOX- 
amide 


7.6 


78 


a, 


N- [ [2 1 - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [l f 1 • - 
biphenyl] - 2 -yl ] methyl ] -N- 
metnyl-2- 

pyrazinecarboxamide 


6.4 


79 


a, 


N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
me unyicycionexanecarDOx- 
amide 


7.8 


80 


Me 


N- [ [2 [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl) -2-yl] methyl ] -N, 3- 

-i mQ Vi'v/' ~\ O V\ ~i r'lT^Vi e» 

carboxamide 


7.4 


81 


CN 


3- Cyano-N- [ [2 • - [ [ (3 , 4- 
dimethyl-5- 

isoxazolyl ) amino] sulf onyl] - 

4- ( 2-oxazolvl } Tl 1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methylbenzamide 


6.8 


82 


OMe 


N- [ [2 ' - t [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -y 1 ] methyl ] - 2 - 
methoxy-N-methylbenzamide 


7.3 
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83 


F 
1 


N- [ [2 • - [ [ (3, 4 -Dimethyl -5- 

"i QOXaZOlvl ) ami nfil enl "F f*"*TTV7 "1 1 — 
J- S3 WVC* A* ^ -L._y.i-/ CLillXllvJ J Olill Vw>l X. J 

4- (2-oxazolyl) [1,1-- 
biphenyl] -2 -yl] methyl] -2- 
f luoro-N-methylbenzene- 
acetamide 


7.5 


84 




N- [ [2 ' - [ [ (3, 4 -Dimethyl -5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl ] methyl] -N- 
methylcyclohexane- 
propanamide 


8.6 


85 




N-[ t2 , -[[(3 / 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolvl ) fl 1 • _ 

biphenyl] - 2 -yl ] methyl ] -N- 
methyl-1 , 3-benzodioxole-5- 
carboxamide 


7.2 


86 


OMe 
¥ 


(R) -N- [ [2 ' - [ [ (3, 4 -Dimethyl- 

-j ioUAaiuiyi j cuiii.no j 

sulfonyl] -4- (2- 

oxazolyl) [ 1 , 1 1 -biphenyl ] -2- 

yl ] methyl ] -Ot-methoxy-N- 

methylbenzeneacetamide 


7.3 


87 




N- [ [2 ' - [[ ( 3, 4 -Dimethyl- 5 - 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolvl ) fl . 1 * - 
biphenyl ] -2-yl ] methyl ] -fa- 
me t hy 1 - 2 - thi ophene - j 
butanamide j 


7.9 


88 


F 

F JL 


N- [ [2'- I [ (3, 4 -Dimethyl- 5- 
j. soxazoiyi / amino j suxronyi j — i 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl] methyl] - j 
3,4, 5-trif luoro-N- 
methylbenzamide j 


7.7 


89 


F yv F 

F 


N- [ [2 1 - [ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 1 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -y 1 ] methyl ] - j 
2,4, 6- trif luoro-N- 
me t hy 1 ben z amide 


7.5 
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1 f~\ A 

104 


/ 1 


N-[ [2'-{ [ (3,4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl ] methyl ] -N- 
methylcyclopentane- 
propanamide 


8 . 0 


105 




N- [ [2 [ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [l,! 1 - 
biphenyl] -2-yl] methyl] -N- 
me t hy 1 eye 1 ohexaneace t ami de 


7.9 


106 




N- [ [2 ' - [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) 11,1'- 
biphenyl ] - 2 -yl] methyl ] -N- 
methylbicyclo [4.2.0] octa- 
1,3, 5 - tr iene-7 -carboxamide 


7.4 


107 


MeO 


N- [ [2 ' - [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -yl ] methyl ] - 3 - 
methoxy-N-methylbenzamide 


7.1 


108 


F 


N- [ [2 ■ - [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1*- 
biphenyl] -2-yl ] methyl ] -2 , 5- 
dif luoro-N-methylbenzamide 


7.0 


109 


F 

A 


N-[ [2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -3 , 5- 
dif luoro-N-methylbenzamide 


7.2 


11U 




N- [ [2 ' - [ [ (3,4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] me thy 1 ] -N- 
methyl - 1 -phenyl cyclo- 
propanecarboxamide 


7 S 
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111 

J- wi— 


Me 2 N 


3- (Dimethyl amino) -N- [ [2 ' - 
[ [ (3, 4-dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 

4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -yl ] methyl ] -la- 
me thy 1 ben z amide 


6 n 
o . u 


112 


Me Me 

y 

Me Me 


N-[ [2'-[ [ (3,4-Dimethyl-5- 
isoxazolvl ) amino 1 sul fonvl 1 — 
4- (2-oxazolyl) [1,1 ' - 
biphenyl ] -2 -yl ] methyl] - 
N,2,2-trimethyl-3- (2- 
methyl-1- 

propenyl ) cyclopropanecarbox 
amide 


8 . 1 


113 




N- [ [2 1 - f T (3 . 4-Dimethvl- 5- 
isoxazolyl) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methyl-1- 

naphthalenecarboxamide 


7 . 6 


114 

JL> 


kj * 


N- [ [2 • - [ [ (3, 4 -Dimethyl -5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N- 
methyl-2-pyridineacetamide, 
trif luoroacetate (1:1) 


» <± 


115 


KJ * 


N- [ [2 ' - [ [ ( 3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ) methyl ] -N- 
methyl-4-pyridineacetamide, 
trif luoroacetate (1:1) 


R 


116 


N 


in l L ^ I L l o t ^ iJiiuei-nyx zj 

isoxazolyl) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methyl - 3 -pyridineacet amide , 
trif luoroacetate (1:1) 


5.4 


117 


/=\ 
Me 


N- [ [ 2 * - [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl ] -N, 1- 
dimethyl-lH-indole-2- 
carboxamide 


7.7 
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118 




N- [ [2 ' - [ I (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino 3 sulf onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl] - 
2,3, 6-trif luoro-N- 
me t hy 1 ben z ami de 



7.2 



119 




N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -y 1 3 methyl ] - 
1,2,3, 4-tetrahydro-N- 
methyl -2- 

naph tha 1 enecar boxami de 



7.9 



120 




N- [ [2 ' - [ [(3 , 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] - 
N,2,4,6- 

tetramethylbenzeneacetamide 



8 . 0 



121 




N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl] -N- 
methyl-1, 3-benzodioxole-5- 
acetamide 



7.1 



122 




N- [ [2 '-[[ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1»- 
biphenyl ] -2 -yl ] methyl ] -N- 
methyl-4- ( 1- 
methylethoxy ) benzamide 



7.6 



123 



MeO 




OMe 



N- [ 12 1 - [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl] -2,3- 
dimethoxy-N-methylbenzamide 



7.0 



124 




1- ( 1 , 1 -Dimethyl ) -N- [ [2 ' - 
[ [ (3, 4-dimethyl-5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl ] -N, 3- 
dimethyl - IH-pyrazole- 5 - 
carboxamide 



7.2 
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125 




N-I [2 , -[ [ (3, 4 -Dimethyl -5- 
isoxazolyl ) amino] sulf onyl] 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl 3 -N- 
me thy 1-3- 

( trif luoromethyl ) benzamide 



7.5 



126 




N- [ [2 • - [ [ (3, 4 -Dimethyl -5- 
isoxazolyl ) amino ] sul f onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -4- 
f luoro-N-methyl-1- 
naphthalenecarboxamide 



7.7 



127 




3, 5-Dichloro-N- [ [2'-[[ (3,4 
dimethyl- 5- 

isoxazolyl ) amino] sulf onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl] -N- 
methylbenzamide 



7.9 



128 




3 , 4-Dichloro-N- [ [2 ■ - [ [ ( 3 , 4 
dimethyl-5- 

isoxazolyl ) amino] sulf onyl ] 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -yl ] methyl ] -N- 
methylbenzamide 



7.8 



129 




N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -1- 
( 4-methoxyphenyl ) -N- 
me t hy 1 cyclopropane- 
carboxamide 



7.5 



130 




N- [ [2 ' - t [ (3 , 4 -Dimethyl -5- 
isoxazolyl ) amino] sulf onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] - 
2,3,5, 6-tetraf luoro-N- 
methyl benzamide 



7.3 



131 




N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino] sul f onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -yl ] methyl ] -N- 
methyl-4- 

( trif luoromethyl) benzene - 
acet amide 



7.7 
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CI 


2, 6-Dichloro-N- [ [2 ■ - [ [ (3 , 4- 
dimethyl-5- 

isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methylbenzeneacet amide 


7 . 7 


133 

-L. mj ~t 




N-[ [2 [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulfonyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] - 3 - 
f luoro-N-methyl-5- 
( tr i f luoromethyl ) benzamide 


/ . b 


134 




N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ]methyl ] -4- 
f luoro-N-methyl-2- 
( trif luoromethyl ) benzamide 


7.5 


135 


G> * 


N- [ [2 ' - [ [ {3, 4 -Dimethyl- 5- 
isoxazolyl ) amino) sulfonyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -yl ] methyl ] -N- 
methyl-ot- 

phenylbenzeneacetamide 


7.9 


136 


CI 


2 - ( 2 - Cn 1 or opnenoxy ) -N- [ [ 2 • - 
[ [ (3, 4-dimethyl-5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl] methyl ] -N, 2- 
dimethylpropanamide 


8.3 


i i 
J. j / 


CI 


2-Chloro-N-[ [2'-[ [ (3,4- 
dimethyl-5- j 
isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1*- 
biphenyl] - 2 -yl ] methyl ] -3,4- 
dimethoxy-N-methylbenzamide 


7 . 1 


138 


CI 


2- ( 2 , 4-Dichlorophenoxy) -N- 
[ [2 [ [ (3, 4 -dimethyl- 5- 
isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1*- 
biphenyl] -2 -yl ] methyl] -N- 
methylacet amide 


8 0 



-174- 



WO 97/29748 



PCT/US97/03956 



139 




2-Chloro-N- [ [2 ■ - [ [ (3,4- 
dimethyl-5- 


7 . 7 






isoxazolyl ) amino 1 sulf onvl 1 — 






4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N- 






CI 


methyl-5- 






( trif luoromethyl) benzamide 





AHPLC Conditions: 

Column: YMC S3 ODS 4. 6x5 Omm 

Gradient elution of 0-100%B over 8 min and held at 100%B for 
5 3 min . 

Flow rate: 2.5 ml/min 
A: 10% MeOH-90% water-0.2% H3PO4 
B: 90% MeOH-10% water-0.2% H3PO4 
Detection Wavelength: 254 nm 

10 

Example 14 0 

N- ( 3 , 4 -Dimethyl - 5 - ifloxazolvl ) ■ 2 | - r hvdroxv ( 5 -phenyl - 2 - 
oxazolvDmethvn -4 ' - (2-oxazolvl ) n, 1 ' -biphenvll -2- 

sulf onamide 

15 




A . 5- Phenyl oxazole 

A mixture of tosylmethyl isocyanide (5.86 g, 3 0 mmol), 
20 benzaldehyde (3.18 g, 30 mmol) and K2CO3 (6.22 g, 45 mmol) in 

60 ml MeOH was refluxed for 2 hr and concentrated. 250 ml 
EtOAc was added and the mixture was washed with H20, brine, 

dried and concentrated. The residue was chromatographed on 
silica gel using 15:1 hexane/EtOAc to afford the title 
25 compound of this step (2.5 g, 57%) as a white solid. 
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B . N- (3,4- Dimethvl-5-isoxa2olvl) -2 ; - 

[hydroxy ( 5 -phenyl - 2 -oxazolvl > methvl 1 -N- 
I ( 2 -methoxvethoxv 1 methvl 1 -4 ; - f 2- 
oxggolvl) [1,1' -biDhenvll -2-sulf onamidft 

5 To the title compound of Step (A) (324 mg, 2.23 mmol) 

in 9 ml THF and 4 . 5 ml Et20 at -78°C, n-BuLi {2 M in pentane, 

1.23 ml, 2.46 mmol) was added. After stirring at -78°C for 3 0 
min, a solution of the title compound of Step (E) of Example 
21 (760 mg, 1.49 mmol) in 3 ml THF was added dropwise. The 

10 reaction was stirred at -78°C for 3 0 min and then warmed to 
room temperature and stirred for 2 hr. The reaction was 
quenched with sat. NH4CI, extracted with EtOAc . The organic 
extracts were washed with H2O, brine, dried and concentrated. 
The residue was chromatographed on silica gel using 1:1.5 

15 hexane/EtOAc to afford the title compound of this step (540 
mg, 55%) as a gum. 



C . N- (3,4-Piroethvl-5-iBOxazolvl 1-2 ' - 

[ hydroxy f 5 -phenyl ■ 2 - oxazolvl ) methvl 1 -4 ' - 
20 ( 2 -oxazolvl ) [ 1 , 1 ; -biphenvl 1 - 2 - sul fonamide 

To a solution of the title compound of Step (B) (200 mg, 
0.305 mmol) in 10.2 ml of CH3CN, Me3SiCl (199 mg, 1.83 mmol) 

was added and followed by Nal (274 mg, 1.83 mmol) . The 

mixture was stirred at room temperature for 1 hr. Additional 
25 Me3SiCl (199 mg, 1.83 mmol) and Nal (274 mg, 1.83 mmol) were 

added in three portions and the reaction was stirred for 
additional 5.5 hr. The mixture was added to 5 ml H2O and 50 

ml EtOAc. The organic layer was washed with sat. Na2S203, 

brine, dried and concentrated. The residue was purified by 
3 0 preparative HPLC on an ODS S10 column using 27% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 73% solvent B (90% MeOH, 
10% H2O, 0.1% TFA) to provide the title compound of this 

Example (65 mg, 37%) as a white solid, m.p. 125-135°C 
(amorphous) . 
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Example 141 

N- ( 3 » 4 -Dimethyl - 5 - iaoxazolvl ) -4 ' - ( 2-oxazolvl 1-2 ' - f (5- 
phenvl-2-oxazolvl)methvl 1 n. 1 ' -biphenvll -2 -sulfonamide 

o. 



A- (3r 4-pimgthYl-5-j t gox^gQj-Yl) -H- [ (2- 

methoxvethoxv)methvl 1 -4 ' - (2-oxazolvl) -2'- 
T r ( phenoxythioxo ) oxvl (5-phenvl-2- 
10 oxazolvD methvll n. 1' -biphenvll -2- 

sulfonamide 

To the title compound of Step (B) of Example 140 (92 
mg, 0.14 mmol) in 1.4 ml CH3CN, phenyl chlorothionof ormate 

(169 mg, 0.98 mmol) was added and followed by 4- 

15 dimethylaminopyridine (137 mg, 1.12 mmol). The mixture was 

stirred at room temperature overnight. 20 ml EtOAc was added 
and the mixture was washed with H2O, brine, dried and 

concentrated. The residue was chroma tographed on silica gel 
using 1:1.5 hexane/EtOAc to afford the title compound of this 
20 step as a gum. 

B . N- ( 3 , 4 -Dimethyl - 5 - 1 soxazolvl ) -N- [ (2- 

methoxvethoxvlmethvn -4 ' - (2-oxazolvl) -2 1 - 
r (5 -phenyl- 2 -oxazolvl) methvl 1 CI. 1 j - 
2 5 biphenvll -2 -sulfonamide 

All material obtained as the title compound of Step 
(A), tributyltin hydride (114 mg, 0.39 mmol) and 2,2'- 
azobis (2-methylpropionitrile) (8 mg) in 3 ml toluene was 
refluxed for 3 hr. The residue was chromatographed on silica 
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gel using 1:1.5 hexane/EtOAc to afford the title compound of 
this step (26 mg, 29% for two steps) as a gum. 

C • N- ( 3 , 4 -Piaethvl- 5 -igo xazolvl 1 -4 ' - ( 2- 

5 oxazolvll -2 ; - r fs-phenvi -3- 

oxazolvl > methvl 1 r 1 ■ 1 ' -biphenvl 1 - 3 - 
sulfonamide 

To a solution of the title compound of Step (B) (26 
mg, 0.041 mmol) in 2 ml of CH3CN, Me3SiCl (26.5 mg, 0.244 

10 mmol) was added and followed by Nal (35 mg, 0.244 mmol). The 
mixture was stirred at room temperature for 20 min. 
Additional Me3SiCl (26.5 mg, 0.244 mmol) and Nal (35 mg, 
0.244 mmol) were added in three portions and the reaction was 
stirred for additional 1.5 hr. The mixture was then added to 

15 2 ml H2O and 25 ml EtOAc . The organic layer was washed with 
sat. Na2S203, brine, dried and concentrated. The residue was 
purified by preparative HPLC on an ODS S10 column using 21% 
solvent A (10% MeOH, 90% H2O, 0.1% TFA) and 79% solvent B 
(90% MeOH, 10% H2O, 0.1% TFA) to provide the title compound 

20 of this Example (13 mg, 58%) as a white solid, m.p. 120-128°C 
(amorphous) . 



Example 142 

2 ! - T T ( ? , 2 -pi f lupro- 2 -phenvlethvl ^ amin o 1 mathvll -H- ( 3 . 4 - 
25 4imethvl-5-isoxazolvl > -4 ; - f2-oxazolvll fl. 1 ! -binhanvl i - 

2 -sulfonamide. monohvdrochloride 




-178 



WO 97/29748 



PCTYUS97/03956 



A . a. OC-Di f luorobenzeneacefcic acid. ethvl 
ester 

A mixture of ethylphenylglyoxalate (ot- 

oxobenzeneacetic acid, ethyl ester; 7.12 g; 40 mmol) and 
5 diethylaminosulfur trifluoride (5.9 ml; 44 mmol) was stirred 
18 hr at room temperature. After the reaction mixture was 
carefully poured onto ice and the ice melted, the resulting 
mixture was extracted with ether (200 ml) . The organic layer 
was washed with saturated NaHCC>3 solution (2 x 75 ml) , brine 
10 (50 ml) , dried (MgS04) and concentrated to a yellow liquid. 
Distillation at 75-80°C; 3-4 mmHg afforded 6.04 g (75%) of 
the title compound of this step as a colorless liquid. 

X K NMR (CDC1 3 ): 8 1.29 (t, J= 7.5 Hz, 3H) , 4.28 (q, J= 7.5 
15 Hz, 2H) , 7.46 (m, 3H) , 7.61 (m, 2H) . 

13 C NMR (CDCI3): 5 13.5, 62.8, 113.1 (t, J C -F= 251 Hz), 
125.1, 128.3, 130.7, 132.6 (t, J C -F2= 25.5 Hz), 163.9 (t, J C - 
F2= 35 Hz) . 

20 

B . a, a-Dif luorobenzeneacetamide 

A solution of the title compound of Step (A) (6.00 g; 
30 mmol) in 50 ml of EtOH was saturated with anhydrous NH3 . 

An exothermic reaction was observed. After stirring the 
25 reaction mixture 60 hr at room temperature, the volatiles 

were removed in vacuo and the solid residue was taken up in a 
minimal amount of hot ethyl acetate. A small amount of 
insoluble material was filtered off and hexane was added to 
the filtrate until slightly turbid. After cooling to room 
3 0 temperature and standing several hr, the crystals were 
filtered and dried to afford 4.68 g (91%) of the title 
compound of this step as a colorless crystalline solid. 

X H NMR (CDCI3): 5 7.49 (m,3H), 7.61 (d, J= 7.5 Hz, 2H) . 

35 
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"C NMR (CDCI3): 5 115.1 (t, J C -f= 252 Hz), 125.8, 129.0, 
131.4, 133.3 (t, J C -F2= 25.5 Hz), 167.5 (t, J C -F2= 25 Hz). 

C • B, B-Difluorobenzeneflthanamine 

5 Borane^ dimethyl sulf ide (1.5 ml; 15.4 mmol) was added 

dropwise over 3 0 minutes to a solution of the title compound 
of Step (B) (1 g; 5.84 mmol) in 6 ml of THF at room 
temperature. After stirring 18 hr at room temperature and 2 
hr at reflux, the reaction mixture was cooled to 0°C and 3 ml 

10 of methanol were added carefully over 15 minutes. The 

solution was saturated with HC1 (g) and the cloudy mixture 
was stirred 6 hr at room temperature, 30 minutes at reflux 
and 60 hr at room temperature. After removing the volatiles 
in vacuo, the residue was partitioned between ether (50 ml) 

15 and IN HC1 (3 0 ml) . The ether layer was extracted with IN 

HC1 (10 ml) and the combined aqueous was backwashed with 
ether (50 ml) . After adjusting the pH to 8 with solid NaHCC>3 , 

U£ NaOH (1 ml) was added and the aqueous layer was extracted 
with ether (50 ml) . After washing with saturated NaHC03 

20 solution (25 ml), water (25 ml) and brine (25 ml), the ether 
layer was dried (MgSC>4) and concentrated to afford 3 55 mg 

(39%) of the title compound of this step as a colorless 
liquid. 

25 3-H NMR (CDCI3) : 5 3.17 (t, J= 14.5 Hz, 2H) , 7.47 (m, 5H) . 

13 C NMR (CDCI3): 5 49.4 (t, J c -F2= 30.8 Hz), 121.6 (t, J C - 
F = 242.1 Hz), 125.2, 128.5, 130.0, 135.5 (t, J C -F2= 26.4 Hz). 

30 D . 2 ' - T T (2.2-Dlf luoro-2- 

phenvlethvl ) amino! methyl! -N- ( 3 , 4 -dimethyl - 

fripfagPYl] -3 -gulf Qfremiiag, monohvdroc hloride 

After briskly stirring a mixture of the title compound 
35 of Step (F) of Example 21 (50 mg; 0.12 mmol), the title 

compound of Step (C) of this Example (80 mg; 0.50 mmol), AcOH 
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(0.067 ml) and 3A molecular sieves (500 mg) in 1 ml of CH 2 C1 2 
for 1 hour at room temperature, sodium triacetoxyborohydride 
(109 mg; 0.50 mmol) was added. After stirring 18 hours at 
room temperature, the reaction mixture was filtered through 
5 celite and the filtrate was diluted with CH2CI2 (25 ml) and 
washed with water (20 ml) and brine (10 ml) . The organic 
layer was dried (MgS0 4 ) and concentrated. The residue was 

chromatographed on a 2.5 x 10 cm silica gel column using 500 
ml EtOAcrHex, 1:1 and 500 ml EtOAcrhex, 3 : 1 as the mobile 

10 phase. Concentration of the purest fractions gave material 
of insufficient purity. The material was subjected to 
preparative HPLC (Flow rate= 35 ml/min. ; 30 x 500 mm s-10 
ODS-120A column, using an stepwise gradient of 40% MeOH/H 2 0 + 
0.1% TFA to 68% MeOH/H 2 0 +0.1% TFA in 2% increments at 5 

15 minute intervals) The pure fractions were concentrated and 
dissolved in -0,25 ml MeOH. 2M HCI (0.25 ml) was added, 
followed by 2.5 ml of water. The mixture was frozen and 
lyophilized to afford 43 mg (60%) of the title compound of 
this Example as a light yellow solid. mp 122-135°C. 

20 

Example 143 

N- (3, 4 -Dimethyl- 5 -isoxazolvl 1 -2 ' - ( lH-imidazol - 1- 
Vlmethvl) -4 | - (2-oxazol vl) n,l» -biphenvll -2- 

gi4lf onMijfle, monohvdrochlori de 

25 
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A. 2 ' - (Bromomathvl) -N- ( 3 , 4 -dimethyl- 5 - 

isoxazolvl > -N- T f 2 -methoxvethoxv > methvl 1 - 

5 To the title compound of Step (B) of Example 57 (150 

mg, 0.26 mmol) in 0,65 ml DMF , imidazole (106 mg, 1.56 mmol) 
was added and followed by K2CO3 (215 mg, 1.56 mmol) . The 

mixture was stirred at 40°C for 3 h, diluted with 10 ml H2O 

and extracted with 3x20 ml EtOAc . The combined organic 
10 extracts were washed with H2O, brine, dried and concentrated 

to afford the title compound of this step as a gum. 



B . N- (3, 4-pi met:hvl- 5-ispyftgolvl) ■? ' - (iH- 
imifl^pl-l-ylmgtfryiL ) -4 ! - ( 2 -pxftgolyl ) 
15 biphenvl 1 - 2-sulf onamide , monohvdrochloride 

To a solution of the title compound of Step (A) in 5.2 
ml of CH3CN, Me3SiCl (169 mg, 1.56 mmol) was added and 

followed by Nal (231 mg, 1.56 mmol) . The mixture was stirred 
at room temperature for 3 0 min. Additional Me3SiCl (169mg, 

20 1.56 mmol) and Nal (231 mg, 1.56 mmol) were added in three 
portions and the reaction was stirred for additional 1.5 h. 
The reaction mixture was then added to 3 ml H2O and 25 ml 

EtOAc . The organic layer was separated and washed with 
saturated aqueous Na2S203, brine, dried and concentrated. The 

25 residue was purified by preparative HPLC on an ODS S10 column 
using 50% solvent A (10% MeOH, 90% H2O, 0.1% TFA) and 50% 

solvent B (90% MeOH, 10% H2O, 0.1% TFA) to provide the 

product which was treated with 1.04 ml of aqueous 0.5 N HC1 
and then concentrated to furnish the title compound of this 
3 0 Example (90 mg, 68% for two steps) as a white solid, m.p. 
13 5-145°C (amorphous) . 



Example 144 

N- (3.4-Dimefchvl- 5-igoxazolvl>-4 ' - (2-oxazolvl) -2 ; - 
3 5 Dhanoxvmethvl > r 1 . 1 ■ -biphenvl 1 -2- sulfonamide 
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A • Hz ( 3 i 4 -Dimethyl ■ 5 ■ iaoxazolvl ) -N- r ( 2- 

methoxvethoxv)methvl1 -4 ' - (2-oxazolvl)-2 ■ - 
5 (Phenoxvmethvl ) n.l' -biphenvll -2- 

gulf Pttftmifle 

To the title compound of Step (B) of Example 57 (100 
mg, 0.17 mmol) in 0.27 ml DMF, NaH (60% in mineral oil, 8.3 
mg, 0.21 mmol) was added and stirred at room temperature for 
10 20 min. To the mixture, phenol (18 mg, 0.19 mmol) was added 
and the reaction was stirred at room temperature for 3 hrs . 
10 ml H2O was added and the mixture was extracted with 3x20 
ml EtOAc. The combined organic extracts were washed with H20, 

brine, dried and concentrated to afford the title compound of 
15 this step as a gum. 



B • N-(3,4-Dimethv l-5-ifloxazolvl) -4 ' - (2- 
oxazolvl ) -2 ' -phenoxvmethvl) n.l'- 
biphenvl 1 -2 -sulfonamide 

To a solution of the title compound of Step (A) in 6 
ml of 95% EtOH, 6 ml 6N HC1 was added. The reaction was 
refluxed for 1.5 h and concentrated. The residue was 
neutralized to pH~5 with NaHC03 , extracted with 3X20 ml 

EtOAc. The organic extracts were washed with brine, dried and 
concentrated. The residue was chromatographed on silica gel 
using 100:2 CH2Cl2/MeOH to furnish the title compound of this 

Example (48 mg, 55% for two steps) as a white solid, m.p. 91- 
97°C (amorphous) . 
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N-(3,4-Dimethvl-5-is Qxazolvl)-4 ■ - ( 2 -oxazolvl ) - 2 1 - C ( 4 - 
phenyl ■ 1-pjper azinvl ) methvl 1 r 1, 1 ' -biphenvll -2- 

5 




After briskly stirring a mixture of the title compound 

of Step (F) of Example 21 (42 mg; 0.10 mmol) , 1- 
10 phenylpiperazine (46 0.3 0 mmol), AcOH (0.04 ml; 0.68 

mmol) and 3A molecular sieves (350 mg) in 1 ml of CH2CI2 for 1 
hour at room temperature, sodium triacetoxyborohydride (65 
mg; 0.30 mmol) was added. After stirring 20 hr at room 
temperature, the reaction mixture was filtered through celite 
15 and the filtrate was diluted with CH 2 C1 2 (20 ml) and washed 
with water (20 ml) . The organic layer was dried (MgS04) and 
concentrated. The residue was chroma tographed on a 2.5 x 10 
cm silica gel column using a stepwise gradient of 200 ml @ 
CH2CI2 to 4% MeOH/CH2Cl2 in 1% increments. The pure fractions 

20 were concentrated and dissolved in -0.5 ml MeOH. Water (2.5 
ml) was added and the mixture was frozen and lyophilized to 
afford 44 mg (79%) of the title compound of this Example as a 
white powder. mp 123-131°C. 

25 Example 146 

N>(3.A-Dimethvl-5-isoxazQlvl)-4 ' - (2-oxazolvl) -2 ' - (3- 
phenvlpropoxv) n. 1 ? -biphenyl] 
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A. 2-Bromo-5 - ( 2-oxazolvl 1 ph a n P l 

To a solution of the title compound of Step (F) of 
5 Example 19 (0.52 g, 2.05 mmol) in 15 mL of CH 2 C1 2 at -78°C, 
BBr 3 (1.0M solution in CH 2 C1 2/ 2.45 mL) was added and the 
mixture was slowly warmed up to room temperature and stirred 
at room temperature for 36 hr. An additional portion of BBr 3 
(1.23 mL) was added and the mixture stirred an additional 24 
10 hr at room temperature. The mixture was then added to 25 mL 
water and the solution was extracted with 3x25 mL EtOAc . The 
combined organic extracts were washed with water and dried 
and evaporated. The residue thus obtained was chroma to graphed 
on 25g of silica gel using 3:1 hexane:EtOAc to afford 0.48g 
(98%) of the title compound of this step as a colorless gum. 

B. 2- r4-Bromo-3- (3- 
Phenvlpropoxv) phenyl 1 oxazola 

To a solution of the title compound of Step (A) (0.42 
g, 1.75 mmol) in 5 mL of DMF at 50°C, anhydrous potassium 
carbonate (0.29 g, 2.09 mmol) and 1-bromo- 3 -phenyl propane 
(0.52 g, 2.63 mmol) were added and stirred for 15 hr. The 
mixture was then added to 25 mL water and the solution was 
extracted with 3x25 mL EtOAc . The combined organic extracts 
were washed with water and dried and evaporated. The residue 
thus obtained was chromatographed on 25 g of silica gel using 
3:1 hexane: EtOAc to afford 0.32 g (51%) of the title compound 
of this step as a light yellow oil. 
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10 



15 



20 



25 



C . N- (3,4>Dimethvl-5-iaoxazolvl) -N- T (2- 

methoxvethoxvlmethvl 1 -4 ' - (2-oxazolvl) -2 ! - 
(3-DhenvlproPOxv) F 1, 1 ' -biphenvll -2- 

To a solution of the pinacol ester N-[(2- 
methoxyethoxy) methyl] -N- (3, 4-dimethyl-5-isoxazolyl) -2- 
(4,4,5, 5-tetramethyl-l, 3 , 2-dioxaborolan-2- 
yl ) benzenesulf onamide (0.377 g, 0.81 mmol) (prepared as 

described in U.S. Patent Application Serial No. 

(Attorney Docket No. HA689a) , filed on January 21, 1997 by 
Polniaszek et al . , entitled "Methods for the Preparation of 
Biphenyl Isoxazole Sulfonamides", incorporated herein by 
reference, and in the section "Preparation of Pinacol Ester" 
below) and the title compound of Step (B) (0.29 g, 0.81 mmol) 
in 15 mL of toluene, tetrakis ( triphenyl- 
phosphine)palladium(O) (0.047 g, 0.04 mmol) was added 
followed by 7 mL of 2M aq. sodium carbonate and 7 mL of 95% 
EtOH. The mixture was refluxed under argon for 2 hr and then 
diluted with 100 mL of water and extracted with 3 x 50 mL of 
EtOAc . The combined organic extracts were washed once with 
100 mL of brine and dried and evaporated. The residue was 
chromatographed on 50 mL of silica gel using Hexanes/EtOAc 
1:1 to afford 0.41 g (82%) of the title compound of this step 
as a colorless gum. 

Pjreparation of Pinacol Ester: 




H 3 C 



CH 3 
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i . 2-Bromo-N- ( 3 ,4 -dimeth Y l-5- 

isoxazolvl ) benzanesulfonamide 



5 




A 2 L three necked flask, equipped with an overhead 
mechanical stirrer, a 250 mL addition funnel and an argon 
line, was charged with 2-bromobenzenesulf onyl chloride (150 
10 g, 587 mmol, commercially available) and anhydrous pyridine 
(150 mL) . The resulting light yellow solution was cooled to 
-18°C (internal temperature) by an ice/salt bath. With 
stirring, a solution of 5-amino-3 , 4-dimethylisoxazole (69.1 
g, 616 mmol, commercially available) in anydrous pyridine 
15 (195 mL) was added dropwise through the addition funnel in 
1 hour. The internal reaction temperature did not exceed - 
6°C during the course of the addition. After the addition, 
the ice/salt bath was removed and the reaction mixture was 
then warmed up to room temperature, stirred for 1 hour, and 
20 then stirred at 40°C for 21 hours. 

The reaction mixture was cooled to room temperature 
and poured into a mixture of ice water (3 L) and celite 
(37.5 g) . After stirring for 20 minutes, it was filtered 
and rinsed with water (250 mL x 3) . Charcoal (45 g) was 
25 added to the filtrate. The mixture was stirred at room 

temperature for 40 minutes and was filtered through a pad 
of celite. The celite pad was rinsed with water (500 mL x 
3) . The filtrate was acidified by dropwise addition of 
cold HC1 (6N, 750 mL) with vigorous stirring over 2 hours. 
30 Precipitation of the product occurred and the mixture was 
stirred for smother 1 hour after the addition of HC1 . 
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The mixture was filtered, the solid was rinsed with 
cold water (750 mL x 4), and suction dried for 3 days. The 
title compound of this Step i was obtained as a yellowish 
white solid (171 g) in 88% yield (HPLC area percent = 
5 97 .4%) . 

Thin layer chromatography (TLC) : Rf = 0.47 
(Silica gel from Whatman; Ethyl acetate 
( E tOAc ) : hexanes / 1 : 1 ; Visualization CAM or UV) 

10 Alternative preparation for title compound of this 
step i : 

AIL three necked flask was charged with 2- 
bromobenzenesulf onyl chloride (50 g, 196 mmol) and anhydrous 

15 1, 2-dichloroethane (125 mL) under an argon atmosphere. The 
resulting colorless solution was cooled to 0°C and anhydrous 
pyridine (40 mL, 396 mmol) was added, followed by the 
addition of 5-amino-3 , 4-dimethylisoxazole (24.1 g, 196 mmol) 
as a solid. After the addition, the ice bath was removed and 

2 0 the reaction mixture was heated to 55°C for 21 hours, 
yielding a crude reaction mixture containing the title 
compound of this Step i. 

ii • 2-Bromo-N- (3 . 4 -dimethvl-5-i soxazolvl ) -N- 

2 5 r ( 2 -mathoxvethoxv ) methvl 1 benzene - 

sulfiPftftmia* 

AIL three necked flask, equipped with a mechanical 
stirrer, was charged with potassium carbonate (130.5 g, 944 

3 0 mmol) and anhydrous dimethyl formamide (DMF, 286 mL) under an 

argon atmosphere. The heterogeneous mixture was stirred for 
15 minutes at room teitperature . The title compound of Step i 
(125 g, 378 mmol) was added as a solid. The mixture was 
stirred again for 15 minutes at room temperature. 
35 Methoxyethoxymethylchloride (MEMC1, 47.5 mL, 415.8 mmol) was 
added dropwise through an addition funnel in 40 minutes. 
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After addition, the reaction mixture was stirred for 40 
minutes. The reaction was monitored by HPLC. 

The reaction mixture was diluted with the addition of 
ethyl acetate (400 mL) , stirred for 5 minutes and filtered. 
5 The solid was washed with ethyl acetate (200 mL x 2) and 

hexanes (250 mL x 2) . The filtrate was treated with charcoal 
(25 g) , stirred at room temperature for 1 hour and filtered 
through a celite pad. The celite pad was rinsed with ethyl 
acetate (50 mL x 3) . The ethyl acetate layers were combined 

10 and washed with Na2C03 (1M, 500 mL) . Precipitation occurred 
in the aqueous layer. It was suppressed by addition of water 
(750 mL) . The aqueous layer was separated and discarded. The 
organic layer was washed with water (750 mL) , brine (5 00 mL x 
2), dried over Na2SC>4, filtered and concentrated to a 

15 yellowish semi-solid (157.3 g, 99% mass balance). 

The residue was dissolved in ethanol (125 mL) and set 
aside in a freezer (0°C) for 20 hours. Crystallization 
occurred. The solid was filtered and suction dried. The 
title compound of this Step ii was obtained as a yellowish 

20 white solid (75.65% yield, HPLC area percent = 98.2%). 

TLC: Rf = 0.55 (Silica gel from Whatman; EtOAc : hexanes / 1 : 1 ; 
visualization: CAM or UV) 

Alternative preparation for the title compound of this 
25 Step ii: 

The reaction mixture obtained by the alternative method 
for the preparation of the title compound of Step i was 
cooled to room temperature and concentrated at reduced 
pressure on a rotary evaporator to a dark thick oil (102 g) 

30 at 40°C. The dark oil (98 g, 188 mmol) was dissolved in 

anydrous dichloromethane (240 mL) . Diisopropylethylamine (97 
mL, 4 equivalents) was added followed by dropwise addition of 
methoxyethoxymethyl chloride (25.7 mL, 225.6 mmol). The 
reaction mixture was stirred at room temperature for 4 hours. 

35 The reaction mixture was concentrated at reduced 

pressure on a rotary evaporator to a thick oil, dissolved in 
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EtOAc (40 0 mL) and charcoal (10 g) was added. The charcoal 

mixture was stirred at room temperature for 3 0 minutes and 

was filtered through a celite pad. The celite pad was rinsed 

with EtOAc (100 mL x 3) and hexanes (200 mL x 2) . The 

5 filtrate was transferred to a separatory funnel and washed 

with water (100 mL x 2) , HCl (0.5N, 100 mL x 2 ) , water (100 
mL x 2) and brine (100 mL x 2), dried over Na2S04, filtered 

and concentrated to a thick oil (64,9 g, 83% mass balance) . 
The thick oil was dissolved in ethanol (EtOH, 65 mL) , 

10 cooled to 0°C with an ice bath, seeded with product and 

stirred at 0°C for 6 hours. Crystallization occured. The 
solid was filtered and suction dried. The title compound of 
this Step ii was obtained as a yellowish solid (62% overall 
yield, HPLC area percent = 98.2%) . 

15 TLC: Rf = 0.55 (silica gel from Whatman; EtOAc :hexanes/l : 1 ; 
visualization: CAM or UV) 



iii. 2-BQronp-N- ( 3 f ^flimethvl-S-ipQXfrsolvl ) - 
N- f ( 2 -methoxvethoxv ) nethvl 1 benzene - 
20 Bijlf PUftroifl* 

A dry 3-necked 1-liter round-bottomed flask equipped 
with an overhead mechanical stirrer, gas adapter, 
thermocouple, and septum was charged with the title compound 

25 of Step ii (40.0 g; 95.4 mmol) , and then thoroughly degassed 
and placed under an argon atmosphere. Tetrahydrof uran (THF, 
185 mL) was added via syringe and the mixture was cooled to 
about -100°C (internal temperature) . n-Butyl lithium (n- 
BuLi, 42.5 mL, 101 mmol, 2.38 M in hexanes) was dropwise 

3 0 added over a period of 16 minutes, while maintaining the 
internal temperature between -97°C and -101°C. The pale 
yellow-orange solution was stirred at about -98°C to -101°C 
for an additional 16 minutes. 

Trimethylborate (16.0 mL, 140.9 mmol) in THF (24 mL) was 

35 dropwise added over 14.5 minutes, while maintaining the 

internal temperature between -96°C and -99°C. The mixture 
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was stirred for about 44 minutes at about -93°C to -101°C, 
and an additional 39 minutes at about -93°C to -72°C. HC1 
(3.0 N, 120 mL, 360 mraol) was added to the reaction (the 
solution exothermed to about -7°C) and was stirred for 20 
5 minutes (-7°C to +6°C) . The two layers were separated in a 
separatory funnel, and the aqueous phase was washed with 
toluene (3 x 120 mL) and t-butyl methyl ether (MTBE, 3 x 100 
mL) . The combined organic layer was washed with brine (4 x 
100 mL) , dried over Na2SC>4, and concentrated on a rotary 

10 evaporator to a volume of about 10 0 mL containing the title 
compound of this Step iii (HPLC area percent = 97.7%). 

Alternative preparation of the title compound of this 
Step iii: 

15 A 500 mL 3-neck flask equipped with a stir bar was 

charged with the title compound of Step ii (20.0 g, 47.7 
mmol) and purged with argon for 0.5 hr. Anhydrous THF (200 
mL) was added via syringe and the flask was cooled to -78°C 
in an acetone/dry ice bath. Phenyl lithium (PhLi, 37.1 mL, 

20 48.2 mmol, 1.3 M in cyclohexane-ether , titrated according to 
J. Organomet. Chem. , 186 . 155 (1980), and determined to be 
1.3 M) was added via an addition funnel over the course of 25 
minutes. The rate of addition of PhLi was such that the 
internal temperature of the reaction mixture was maintained 

25 below -75°C. The resulting solution was stirred at -78°C for 
15 minutes following which a solution of trimethylborate 
(10.8 mL, 95.4 mmol) in THF (5 mL) was cannulated dropwise 
into the reaction mixture over 15 minutes. The 
trimethylborate /THF solution was cooled in an ice-water bath 

3 0 prior to addition. The rate of addition was maintained such 
that the internal temperature of the reaction mixture did not 
go above -73°C. The reaction mixture was stirred at -78°C 
for 0.5 hr, and then quenched by the dropwise addition of a 
solution of acetic acid (15 mL) in THF (10 mL) . The 

3 5 acidified solution was stirred at -78°C for 10 minutes 

following which the solution was warmed to 0°C. To this was 
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added dropwise, IN HC1 (25 mL) • (IN HC1 was prepared by 
diluting 42 ml of 12N HC1 into 500 mL of water. The excess 
acid was added in order to ensure complete quenching. The 
HC1 solution was pre-cooled in an ice /water bath prior to 
5 addition.) The reaction mixture was then allowed to warm to 
room temperature and extracted with t -butyl methyl ether 
(TBME, 4 X 250 mL) . The organic layers were combined and 
extracted with 0 . 5N aqueous NaOH {4 X 25 mL) . The aqueous 
layers were combined and back extracted with TBME (1 X 100 
10 mL) . The aqueous extract was cooled to 0°C and the pH 

adjusted to 2.0 (pH meter) by the dropwise addition of 6N HC1 
with rapid stirring. The acidified solution was extracted 
with TBME (4 X 250 mL) , the organic layers pooled and dried 
over anhydrous MgS04 . The suspension was filtered and the 

15 solution concentrated to give the boronic acid title compound 
of this Step iii as a pale brown oil (17.1 g, 93%, HPLC area 
percent = 88%) . 

HPLC Conditions: Column - YMC ODS-A, 6 x 250 mm; Monitored at 
233 nm; Flow rate - 1.5 mL/min; Solvent A (%) : H20/MeOH/H3P04 
20 90:10:0.2; Solvent B (%) : H20/MeOH/H3P04 10:90:0.2; Gradient: 

40% B to 100% B, linear gradient over 10 minutes, 100% B for 
5 minutes, 40% B for 4 minutes; Retention time for the title 
compound of this Step iii = 8.3 minutes. 

25 iv. pjnacpj. Ester 

The mixture from Step iii was diluted with toluene (170 
mL) to bring the total volume to about 270 mL, and the flask 
was equipped with a Dean-Stark trap and magnetic stir bar. 
Pinacol (11.6 g, 98.2 mmol) was added and the resulting 
3 0 mixture was heated to reflux for about 1.25 hr. Water was 

drained from the Dean- Stark trap and the title pinacol ester 
of this Step iv was obtained in solution. (98% conversion, 
HPLC area percent = 93.6%) 

Reverse phase HPLC Column: YMC-Pack ODS-A; 150 x 6 mm; S-5 
35 mm, 120A and monitored @233 nm; Solvent: A = 90% water, 10% 
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methanol and 0.2% H3PO4; B = 10% water, 90% methanol and 0.1% 
H3 PO4 ; 

Flow rate: 100 mL per minute; Gradient; 40% B to 100% B in 10 
minutes. Hold time: 5 minutes at 100% B. Step down to 40% B 
and hold for 5 minutes. Retention Time for title product of 
this Step iv - 11.5 minutes. 



10 



vo preparation of the title compound of this 

Step iv: 

The boronic acid obtained in the alternative method for 
preparation of the title compound of Step iii (17.1 g, 44.5 
mmol) was dissolved in a solution of anhydrous toluene (425 
mL) and pinacol (5.51 g, 46.7 mmol) . The flask was placed in 
an oil bath and heated to 120°C for 2 hr (note: reaction was 
15 complete in first 40 minutes) and water continuously removed 
by the use of a Dean-Stark trap (flask and trap covered in 
foil; mixture boiled rapidly in approximately 0.5 hr) and 
condensor. Analysis of an aliquot (worked up by repeated 
azeotroping with CDCI3 ) by HPLC indicated Complete conversion 
of the boronic acid starting material to the title compound 
of this Step iv. The reaction mixture was cooled to room 
temperature and concentrated to afford the title compound of 
this Step iv as a toluene solution, HPLC area percent = 86%. 
A 100% yield was assumed for conversion of the boronic acid 
25 to pinacol ester. Retention time of title compound of this 
Step iv = 12.4 minutes (using HPLC conditions described for 
boronic acid starting material) . 



20 



30 



D • N- ( 3 , 4 -Dimethyl - 5 - i a oxazol vl ) -4 ' - <2- 
oxazolvl) -2 ' - (3-DhenvlproPQxv) fl , 1 ' - 



To a solution of the title compound of Step (C) (0.36 g, 
0.58 mmol) in 12 mL of 95% EtOH, 12 mL of 6N aq. HC1 was 
added and refluxed for 1 hr. The mixture was then diluted 
35 with 100 mL of water and extracted with 3 x 50 mL of EtOAc. 
The combined organic extracts were then washed once with 
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water and dried and evaporated to provide 0.3 6 g of a 
colorless gum. The residue was purified by reverse phase 

preparative HPLC on a 30x500 mm ODS S10 column using 89% 
solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) and 11% solvent A 
5 (10% MeOH, 90% H2O, 0.1% TFA). The appropriate fractions were 
collected and neutralized with aqueous sodium bicarbonate to 
pH 7 and concentrated to 10 mL. The solution was then 
acidified to pH 4 using aqueous sodium bisulfate and the 
white solid was filtered and dried to provide 0.181 g (59%) 
10 of the title compound of this Example as a white solid, m.p. 
80-90°C. 

Example 147 

2 ; - r (2, 3-Dihvaro-lH-inaol-l-vl)methvl1 -N- (3.4- 
15 dimethvl-5-isoxazolvl) -4 ; - (2-oxazolvl) n. 1 ' -biphenvll - 

2 - aul f onamide . monohvdrochloride 




2 0 After briskly stirring a mixture of the title compound 

of Step (F) of Example 21 (42 mg; 0.10 mmol), indoline (34 
|ll; 0.30 mmol), AcOH (0.04 ml; 0.68 mmol) and 3A molecular 
sieves (350 mg) in 1 ml of CH2CI2 for 1 hour at room 
temperature, sodium triacetoxyborohydride (65 mg; 0.30 mmol) 
25 was added. After stirring 18 hours at room temperature, the 

reaction mixture was filtered through celite and the filtrate 
was diluted with CH2CI2 (20 ml) and washed with water (2 0 ml) . 
The organic layer was dried (MgS04) and concentrated. The 

residue was chroma tographed on a 2.5 x 10 cm silica gel 

3 0 column using a stepwise gradient of 200 ml @ CH2CI2 to 4% 
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MeOH/CH 2 Cl2 in 1% increments. Concentration of the purest 
fractions gave material of insufficient purity. The material 
was subjected to preparative HPLC [Flow rate= 35 ml/min.; 30 
x 500 mm s-10 ODS-120A column, using an isocratic method (85% 
5 MeOH/H 2 0 +0*1% TFA) ] . The pure fractions were concentrated 
and dissolved in -0.5 ml MeOH. 1£J HC1 (0.5 ml) was added, 
followed by 2.5 ml of water. The mixture was frozen and 
lyophilized to afford 43 mg (77%) of the title compound of 
this Example as an off-white solid. mp 13 0-140°C. 

10 

Example lift 

2 ; - [ ( n, l-Biphenvll - 4 ■ vloxv ) me thv l 1 -N- f 3 . 4 - dimat hvl - 5 - 
jgoxtts olyl) -4 ? - (2-oxazolvll ri, 1 ■ -biphenvll -2- 

sulfonamide 

15 



A • 




(3,4-dimQt hvl-5-isoxa2Qlvl) -NT- T (2- 
20 methoxvethoxv ) methvl 1 -4 ' - (2- 

oxazolvl) n.l ' -biphenvll -2-gulfonamidft 

To the title compound of Step (B) of Example 57 (60 
mg, 0.10 mmol) in 0.21 ml DMF, NaH (60% in mineral oil, 5 mg, 
0.13 mmol) was added and stirred at room temperature for 20 
25 min. To the mixture, 4-phenylphenol (20 mg, 0.11 mmol) was 
added and the reaction mixture was stirred at room 
temperature for 4 hrs. 10 ml H2O was added and the mixture 

was extracted with 3x20 ml EtOAc . The combined organic 
extracts were washed with H2O, brine, dried and concentrated 
3 0 to afford the title compound of this step as a gum. 
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B . 2 ' - r ( n. l-Biphanvll - 4 -vloxv ) methvl 1 -N- 
(3,4-dimethvl-5 -iaoxa2Qlvl)-4 ; -f2> 
oxazolvl) [1,1' -biphenvll -2 -sulfonamide 

5 To a solution of the title compound of Step (A) in 3 

ml of 95% EtOH, 3 ml 6N HC1 was added. The reaction was 
refluxed for 1 h and 10 min and concentrated. The residue was 
neutralized to pH>8 with NaHC03 , and was then acidified to pH 
5 with aq. NaHS04, and extracted with 3X20 ml EtOAc . The 
10 organic extracts were washed with brine, dried and 

concentrated. The residue was chromatographed on silica gel 
using 70:30:0.25 hexane/EtOAc/AcOH to furnish the title 
compound of this Example (45 mg, 75% for two steps) as a 
light yellow solid, m.p. 95-105°C (amorphous) . 

15 

y- [ T2 ■ - [ [ <3 g 4->Dimet;nY3--g"iffPKa2so3 P YJ-)anvjlnp] gulfpnyl] -4- 
(2-oxazolvl) n. 1 ■ -biphenvll -2-vllmethvll -N- 
roethyl l\ r 1 ' -bjphenvll -4 -pftrbQxajnifle 

20 




To the title compound of Step (A) , Example 28 (23 mg, 

0.053 mmol) and 4-biphenylcarbonyl chloride (11.4 mg, 0.053 
25 mmol) in 0.53 ml CH2CI2 at 0°C, triethylamine (10.6 mg, 0.11 

mmol) was added. The reaction was stirred at room temperature 

overnight and concentrated. The residue was purified by 

preparative HPLC on an ODS S10 column using 20% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 80% solvent B (90% MeOH, 

30 10% H20, 0.1% TFA) to provide the title compound of this 
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Example (19 mg, 58%) as a white solid, m.p. 137-146°C 
(amorphous) . 



W- ( 3.4- 
ph<j»nvl 



Exampla lgo 

Dim»thvl-5-i8QxazQlv H-4 ■ - H-oxazolvl 1 -2 ■ - r fj > 
Ig-imA^agPl-l -YDmethvll ri. 1 ■ -binhanvll -2- 
sulf pnaiaide, monohvdrochlori fl« 



10 



15 



20 



25 



HCI 




A • N- (3.4-Dinathvl-5-iB 0 xazolvH -M- f 

mqthoxvethoxvlmathvl 1 -A ' - 12-oxazolvl) -2 ■ - 
[ ( 2 -phenyl - 1H- imidazol - 1 - vH m at hvl 1 n - 1 ' - 

A solution of 2-phenylimidazole (28.8 mg, 0.2 mmol) in 
0.5 ml of dry THF was cooled to 0°C under an argon atmosphere 
and 60% sodium hydride (8 mg, 0.18 mmol) was added. A 
solution of the title compound of Step (B) of Example 57 (58 
mg, 0.1 mmol) in 0.25 ml of THF was added and the mixture was 
stirred for 1 hr at 0°C and checked by TLC (silica, 
EtOAcrhexane 1:1) showing only starting material present. 
The reaction was warmed to room temperature and stirred for 1 
hr (only starting material present). DMF (-2 drops) was added 
and the reaction was stirred overnight at ambient 
temperature. TLC showed no starting material present. The 
reaction was diluted with water and extracted with EtOAc (3 x 
10 ml) . The combined extract was washed with brine, dried 
over anhydrous Na 2 S0 4 and evaporated yielding the crude 
product as a colorless oil. Purification on a Merck silica 
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column eluting with EtOAc yielded 56 mg (86%) of the title 
compound of this step as a colorless solid. 

B • N- ( 3 , 4 -Dimethyl ■ 5 - i soxazolvl ) -4 ' - (2- 
5 oxazolvl) -2 ' - [ (2-phenvl-lH-imidazol-l- 

vDmethvll [1. 1 ' -biphenvll -2 - sulfonamide . 
monohydrochloride 

A solution of the title compound of Step (A) (90 

mg, 0.14 mmol) in 1.5 ml of 6 N HCl and 1.5 ml of ethanol was 

10 heated at 90°C for 3 hrs . The reaction was evaporated to 

dryness and the residue was partitioned with sat. sodium 

bicarbonate solution and EtOAc . The EtOAc layer was washed 
with brine, dried over anhy. Na2SC>4 and evaporated to yield 

the crude mixture as a colorless oil. The crude material was 
15 chromatographed on a Merck silica column eluting with 5% MeOH 
/ CH2CI2 yielding a three component mixture. The mixture was 

purified by prep. HPLC using a 30 x 500 mm S-10 ODS-120 
column with a flow rate of 3 5 ml/min. A stepwise gradient 
from 42 to 52% in 2% increments at 5 min intervals was used 

20 with a solvent system of MeOH / water + 0.1% TFA. The 
fractions containing pure product were combined and 
evaporated to dryness yielding 22 mg of pure product as the 
TFA salt (24%). The TFA salt was dissolved in 0.5 ml of MeOH 
and 1 ml of 1 N HCl was added and the mixture was evaporated 

25 to dryness yielding the HCl salt as a colorless solid. The 
material was lyophilized from dioxane/water yielding 14 mg 
(17%) of the title compound of this Example as a white solid, 
m.p. 160 - 168°C. 

30 Example 3,51 

2'-f (1.3-Dihvdro-l. 3"dioxQ-2H-isoindol"2"Vl ) methyl ] -N- 
(3,4-dimeth vl>5-isoxazolvl)-4 ' - (2 -oxazolvl) [LI'- 

frjphgsvri] -3 -gulf pnamiflg 
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o 



A. 2 ; - [(l,3-Dihvdro-l,3-dio xo-2H>i soindQl-2- 
vDmethvll -N- ( 3 . 4 -dimethyl- 5 -isoxazolvl > - 
N- [ ( ? -methpxyethQ^y ) methyl ] -4 ' - (2- 
oxazolvl ) fl.l 1 -biphenvll -2 -sulfonamide 

To a solution of the title compound of Step (B) of 
Example 57 (0.08 g, 0.14 mmol) in 1 mL DMF, potassium 
phthalimide (0.031 g, 0.166 mmol) was added and the mixture 
was stirred at room temperature for 12 hr. The mixture was 
then added to 2 5 mL water and the solution was extracted with 
2x25 mL EtOAc . The combined organic extracts were washed with 
water and dried and evaporated. The residue thus obtained was 
chromatographed on 20 g of silica gel using 2:1 hexane:EtOAc 
to afford 0.051 g (57%) of the title compound of this step as 
a colorless gum. 

B - 2 ; - r (1, 3-Dihvdro-l, 3 -dioxo-2H-isoindol-2 - 
vDmethvll -N- ( 3 . 4 - dimethyl - 5 - isoxazolvl ) - 
20 4 ! - U-pxftSPlYl) [LI' -frjphenyl] -2- 

aulfonamide 

To a solution of the title compound of Step (A) (0.05 g, 
0.087 mmol) in 10 mL of CH2CI2, chlorotrimethylsilane (0.019 

g, 0.17 mmol) and sodium iodide (0.02 6 g, 0.17 mmol) were 

25 added the mixture stirred at room temperature for 2 hr. 

Additional portions of chlorotrimethylsilane (0.019 g, 0.17 

mmol) and sodium iodide (0.026 g, 0.17 mmol) were added and 

the mixture stirred for an additional 1 hr. The mixture was 

diluted with 15 mL of water and extracted with 3 x 15 mL of 
3 0 CH2CI2 . The combined organic extracts were then washed once 
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with water and dried and evaporated. The residue was purified 
by reverse phase preparative HPLC on a 30x500 mm ODS S10 
column using 75% solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) and 
25% solvent A (10% MeOH, 90% H 2 0, 0.1% TFA). The appropriate 
5 fractions were collected and neutralized with aqueous sodium 
bicarbonate to pH 7 and concentrated to 10 mL. The solution 
was then acidified to pH 4 using aqueous sodium bisulfate and 
the white solid was filtered and dried to provide 0.026 g 
(54%) of the title compound of this Example as a white solid. 
10 m.p 120-130°C. 



Example 152 

(3 , 4-Dimethvl-5-iioxazolvl ) -4 ■ - (2-oxazolvl 1 - 
2 ; T (1,2,3,4 -tetrahvdro-l-gui nolinvl ) mathvl ] n.l- 
15 biphenvll -2-aulf onamida 




After briskly stirring a mixture of the title compound 

20 of Step (F) of Example 21 (43 mg; 0.10 mmol) , 

tetrahydroquinoline (38 0.30 mmol), AcOH (0.04 ml; 0.68 

mmol) and 3A molecular sieves (400 mg) in 1 ml of CH 2 C1 2 for 1 
hour at room temperature, sodium triacetoxyborohydride (64 
mg; 0.30 mmol) was added. After stirring 18 hours at room 

25 temperature, the reaction mixture was filtered through celite 
and the filtrate was diluted with CH 2 C1 2 (20 ml) and washed 
with water (2 0 ml) . The organic layer was dried (MgS0 4 ) and 
concentrated. The residue was chromatographed on a 2 . 5 x 12 
cm silica gel column using 1000 ml of EtOAcrHex, 1:1 and 500 

30 ml of EtOAc as the mobile phase. Concentration of the purest 
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fractions afforded 48 mg (89%) of the title compound of this 
Example as a white solid. mp 98-108°C. 

SKWnple 153 
N- ( 3 .4-Dimethvl-5-i8Qxa 2 olvl ) -2 ; - T r ( 1- 
methvlethvl^ f 2 > 2 . 2-t rif luoroethvl ) aminol methvll -4 ? - (2- 

oxazolvl) [1,1 ' -biphenvll -2 -sulfonamide 




10 

A • 2 , 2 . 2-Trif luoro-N- (1- 

methvlethvl ) ethanamine . hydrochloride 

After briskly stirring a mixture of acetone (1.10 ml; 
15 ramol) , 2 , 2 , 2-trif luoroethylamine hydrochloride (1 g; 7.4 
15 mraol) , AcOH (2 ml) and 3A molecular sieves (5 g) in 30 ml of 
CH2CI2 for 2 hour at room temperature, sodium 

triacetoxyborohydride (3.20 g; 15 mmol) was added. After 
stirring 18 hours at room temperature, the reaction mixture 
was filtered through celite and 5 ml of ethereal HC1 were 
20 added. After removing the volatiles in vacuo the residue was 
partitioned between ether (100 ml) and IN NaOH (100 ml) . The 
organic layer was washed with brine (50 ml) , dried (MgS04) 

and filtered. Ethereal HC1 (5 ml) was added and the 
volatiles were removed in vacuo to afford 855 mg (65%) of 
25 the title compound of this step as a white powder, mp 
(melting point) = 80-90°C. 

B • N- ( 3 , 4 -Dimethyl - 5 - isoxazol vl ) - 2 ' - r r f ? - 
methvlethvl > (2.2,2- 
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10 



15 



20 



of Step (A) (53 mg; 0.30 mmol) , the title compound of Step 
(F) of Example 21 (43 mg; 0.10 mmol) , AcOH (0.04 ml;, 0.68 
mmol) and 3A molecular sieves (400 mg) in 1 ml of CH 2 C1 2 for 1 
hour at room temperature, sodium triacetoxyborohydride (64 
mg; 0.30 mmol) was added. After stirring 18 hours at room 
temperature, the reaction mixture was filtered through celite 
and the filtrate was diluted with CH 2 C1 2 (20 ml) and washed 
with water (20 ml) . The organic layer was dried (MgS0 4 ) and 
concentrated. The residue was chroma tographed on a 2.5 x 15 
cm silica gel column using EtOAc : Hex, 1 : 1 as the mobile 
phase. Concentration of the purest fractions afforded a gum 
that was dissolved in 0.5 ml of MeOH. Water (2.5 ml) was 
added and the mixture was frozen and lyophilized to afford 2 0 
nig (37%) of the title compound of this Example as a white 
solid. mp 80-90°C. 

N- (3 , 4-Pimethvl-5-igoxa2olvl) -2 ' - ( 2 -hydroxy- A - 
phenvlbutvl )-4'-( 2-oxazolvl ) r 1 . 1 ■ -biphenvl 1-2- 



sulfonamide. Isomer A 




Isomer A, contains 7.7% isomer B 
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A. (+. -) -N- (3,4-Dimethvl-5-isoxazolvl) -2 ^(2- 
hvdroxv-4-phenvlbutvl ) -N- [(2- 
methoxvethoxv)methvn ■4 , -(2- 

oxazolvl) [1, 1 ! -biphenvll -2 -sulfonamide 

5 To magnesium {267 nig, 11 mmol) in 10 ml Et20, a 

catalytic amount of iodine was added. About 1/5 volume of a 
solution of ( 2 -bromoethyl) benzene (1.85 g, 10 mmol) in 5 ml 
Et20 was added. As soon as the reaction was initiated, the 
remainder of the bromide in Et20 was added gradually at such 

10 a rate that a gentle reflux was maintained. The reaction was 

refluxed for additional 1 hr and cooled to room temperature. 

To the title compound of Step (B) of Example 49 (131 

mg, 0.25 mmol) in 2.5 ml THF at -40°C, 0.37 ml of the 

Grignard reagent was added dropwise. The reaction was warmed 

15 to room temperature slowly and stirred at room temperature 

for 0.5 hr . The reaction was quenched with ice and sat. NH4CI 

water solution, extracted with EtOAc. The extracts were 
washed with brine, dried and concentrated. The residue was 
chromatographed on silica gel using 1:1.3 hexane/EtOAc to 

2 0 afford the title compound of this step as a gum. 

B. N- (3 f 4 -Dimethyl -Wgoyazplvl) -2 ; - (2- 
hvdroxv-4 -phenvlbutvl > -4 1 - (2- 
oxazolvl } r 1 . 1 1 -biphenvl 1 - 2 - sul fori amide c 

25 Isomer A 

To a solution of the title compound of Step (A) in 5 ml 
of CH3CN, Me3SiCl (163 mg, 1.50 mmol) was added and followed 

by Nal (225 mg, 1,50 mmol) . The mixture was stirred at room 
temperature for 30 min. Additional Me3SiCl (81 mg, 0.75 mmol) 

3 0 and Nal (112 mg, 0.75 mmol) were added and the reaction was 

stirred for additional 1.5 hr. The reaction mixture was then 
added to 3 ml H2O and 3 0 ml EtOAc . The organic layer was 

separated and washed with saturated aqueous Na2S203, brine, 

dried and concentrated. The residue was purified by 

3 5 preparative HPLC on an ODS S10 column using 34% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 66% solvent B (90% MeOH, 
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10% H2O, 0.1% TFA) to provide a mixture of two isomers which 
was chromatographed on silica gel using 70:30:0.5 
hexane/EtOAc/AcOH to afford isomer A of the title compound of 
this Example (23 mg) as a white solid, m.p. 92-102°C 
5 (amorphous) . 

(3.4-Dimethvl-5-iaoxa2Qlvl ) -2 ; - 1 1 -hydroxy- &■ — 
Phenylbutvl > -4 ' - ( 2 -oxazo l vl ) r 1 . 1 ; -binhanyl 1 -2- 
0 sulfonaaida. i somer B 




Isomer B, contains 22.0% isomer A 



The silica gel chromatography of Example 154 further 
15 yielded isomer B of the title compound of this Example (14 
mg) as a white solid, m.p. 90-99°C (amorphous) . 

Example 15 6 

N- [ T2 ' - T r ( 3 , 4-Dimethvl-5-lsoxazolvl ) amino! sulfonvll -4- 
20 ( 2-oxazolvl ) r 1 . 1 ' -bipha nvl 1 -2-vl ] ethvl 1 -m- 

methvlbenzeneacetamida 
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A • N- ( 3 , 4-Dimeth vl.-5-ifloxazQlvl ) -N- T (2- 
methoxvethoxv^methyl 1 -2 ' - T?- 
(ro0thvlamino)ethvn -4, ; -(2-Qxazolvl) n.i'- 
5 biphenvll -2 -sulfonamide 

To the title compound of Step (B) of Example 49 (96 
mg, 0.18 mmol) and 3A molecular sieves in 2.5 ml MeOH at 0*C, 
acetic acid (22 mg, 0.37 mmol), MeNH2 (8.03 M in EtOH, 0.045 
ml, 0.37 mmol) were added followed by NaBH3CN (23 mg, 0.37 
0 mmol) . The mixture was stirred at room temperature for 2 hr, 
diluted with 25 ml EtOAc # washed with H2O, brine, dried and 

concentrated. The residue was chromatographed on silica gel 
using 100:4:0.5 CH 2 Cl2 /MeOH/NH40H to give the title compound 
of this step (29 mg, 12.5%) as a gum. 



B - N- [2- [2 ' - [ r ( 3 , 4-Di me thvl-5-i 80X a 2Q lvl 1 r (2- 
methoxvethoxv^m athvn amino! aulf onvll -4- (2- 
oxazol vl ) r 1 , 1 ; -biphenvl 1 - 2 - vl 1 ethvl 1 -N- 
methvlbenzeneacatamide 

To phenylacetic acid (7.9 mg, 0.058 mmol) and 0.003 ml 
DMF in 1 ml CH 2 Cl2, oxalyl chloride (2 M in CH2CI2, 0.073 ml, 
0.15 mmol) was added. The mixture was stirred at room 
temperature for 1 . 5 hr and concentrated. The residue was 
dissolved in 0 . 5 ml CH2CI2 and cooled to O'C. A solution of 
the title compound of Step (A) (29 mg, 0.053 mmol) in 0 . 5 ml 
CH2CI2 was added and followed by Et3N (16 mg, 0.16 mmol) . The 
reaction was stirred at room temperature for 2 hr and 
concentrated to give the title compound of this step. 

C N- r 12 ' - r r(3.4-Dima thvl-5- 

isoxazolvl) amino 1 «u If onvll -4-(2- 

PKttZQlYl) IX < 1 ! -friPhenvll -2-vllethvn -N- 
mathvlbenzenaae etamida 

To a solution of the title compound of Step (B) in 1.5 
ml of CH3CN, Me3SiCl (34 mg, 0.32 mmol) was added and 

followed by Nal (48 mg, 0.32 mmol) . The mixture was stirred 
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at room temperature for 0.5 hr. Additional Me3SiCl (46 mg, 
0.42 mmol) and Nal (63 mg, 0.42 mmol) were added in three 
portions and the reaction mixture was stirred for additional 
1 hr and 45 min. The mixture was then added to 2 ml H2O and 

5 2 0 ml EtOAc. The organic layer was washed with 1 ml sat. 
Na2S203, brine, dried and concentrated. The residue was 

purified by preparative HPLC on an ODS S10 column using 3 0% 
solvent A (10% MeOH, 90% H2O, 0.1% TFA) and 70% solvent B 
(90% MeOH, 10% H2O, 0.1% TFA) to provide the title compound 
10 of this Example (7 mg, 23% for two steps) as a white solid, 
m.p. 98-106°C (amorphous) . 

EaamBlfi 157 

N- ( 3 , 4-Dimethv l-5-isoxazolvl ) -2 ; - 
15 [ (phanvlamino)methvll -4 ; -(2-o xazolvl) n.l' -biphenvll - 

2-flulfonamida 

f=\ 




2 0 After briskly stirring a mixture of the title compound 

of Step (F) of Example 21 (42 mg; 0.10 mmol), aniline (0.027 
ml; 0.3 0 mmol), AcOH (0.04 ml; 0.68 mmol) and 3A molecular 
sieves (400 mg) in 1 ml of CH2CI2 for 1 hour at room 

temperature, sodium triacetoxyborohydride (65 mg; 0.3 0 mmol) 
25 was added. After stirring 18 hours at room temperature, the 
reaction mixture was filtered through a celite and the 
filtrate was diluted with CH2CI2 (20 ml) and washed with water 
(20 ml) . The organic layer was dried (MgS04) and 

concentrated. The residue was chromatographed on a 2 . 5 x 15 
30 cm silica gel column using 1L EtOAcrHex, 1:1 and 500 ml 
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EtOAc:hex, 3:1 as the mobile phase. Concentration of the 
pure fractions afforded 3 5 mg (70%) of the title compound of 
this Example as a white powder. mp 95-97°C; Rf= 0*32, 
EtOAc . 

Example 158 

N- (3 , 4-Dimethvl-5-iBOxazolvll -4 ; - ( 2 -oxazolvl > -2 '-rrri- 
( t r i f luoromethvl ) ethvl 1 amino 1 me thvl 1 - [l. 1 ; -biphenvll - 

2 -sulfonamide 




1 :! mixture of diastereomers 

A. N- (2.2. 2-Trifluoro-l- 

methylethvl ) benzenemethanamina 

After briskly stirring a mixture of 1,1,1- 
trif luoroacetone (1.0 ml; 11.2 mmol) , benzylamine (1.1 ml; 10 
mmol) , AcOH (2 ml) and 3 A molecular sieves (5 g) in 30 ml of 
CH2CI2 for 2 hour at room temperature, sodium 

triacetoxyborohydride (4.25 g; 20 mmol) was added. After 
stirring 48 hours at room temperature, the reaction mixture 
was filtered through celite. After removing the volatiles in 
vacuo the residue was partitioned between ether (100 ml) and 
IN NaOH (100 ml) . The organic layer was washed with brine 
(50 ml) , dried (MgS0 4 ) and filtered through a 5 x 5 cm pad of 
silica gel. The pad was rinsed with ether and the filtrate 
was concentrated to afford 2.0 g (99%) of the title compound 
of this step as a colorless liquid. 
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*H NMR (CDCI3): 8 1.25 (d, J= 7 Hz, 3H) , 3.18 (m, 1H) , 

3.88 (d, J= 13.5 Hz, 1H) , 3.94 (d, J= 13.5 Hz, 1H) , 7.27 (m, 
1H) , 7.33 (m, 4H) . 

5 nmr (CDCI3): 8 16.0, 55.3 (q, J C -F3= 29.3 Hz), 67.1, 

128.3 (q, J C -f= 283 .2 Hz) , 128.5, 129.3, 129.8, 140.9. 

B . 2.2 . 2-Trifluoro-l-methvlethanamine 

A mixture of the title compound of Step (A) (2 g; 9.84 
10 mmol) and §N HC1 (3.3 ml) in 95 ml of MeOH was hydrogenated 

at 1 atmosphere and at room temperature over 400 mg 20% 
Pd(OH) 2 /C for 20 hr . After filtering the reaction mixture 

through a 0.45 micron nylon-66 filter, the filtrate was 
concentrated and coevaporated from MeOH several times . 
15 Trituration with ether afforded 885 mg (60%) of the title 
compound of this step as a white powder. 

X H NMR (CD3OD) : 8 1.51 (d, J= 6.5 Hz, 3H) , 4.22 (m, 1H) . 

C • N- ( 3 , 4 -Dimethyl- 5- isoxazolvl ) -4 1 - (2- 

20 PXftgolYl) -2' -[[[j- 

( tri f luoromethvl ) ethvl 1 amino 1 -methyl 1 - 

After briskly stirring a mixture of the title compound 

of Step (B) (45 mg; 0.30 mmol), the title compound of Step 

25 (F) of Example 49 (38 mg; 0.09 mmol), AcOH (0.04 ml; 0.68 

mmol) and 3A molecular sieves (400 mg) in 1 ml of CH2CI2 for 1 

hour at room temperature, sodium triacetoxyborohydride (64 

mg; 0.30 mmol) was added. After stirring 18 hours at room 

temperature, the reaction mixture was filtered through celite 
30 and the filtrate was diluted with CH2CI2 (20 ml) and washed 

with water (20 ml) . The organic layer was dried (MgS04) and 

concentrated. The residue was chromatographed on a 2 . 5 x 15 
cm silica gel column using 1000 ml EtOAc : Hex , 1:1 and 500 ml 
EtOAc as the mobile phase. Concentration of the purest 
35 fractions afforded a gum that was dissolved in 0.5 ml of 

MeOH. Water (2.5 ml) was added and the mixture was frozen 
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and lyophilized to afford 37 mg (79%) of the title compound 
of this Example as a white solid. mp 60-70 °C; Rf= 0.24, 
EtOAc . 

(Exists as a 1:1 mixture of diastereomers . ) 



10 



15 



20 



25 



Example 159 

N- (3.4-Dimethvl-5-iso xa2olvl)-4 ' - (2-oxazolvl) -2 ; - r (3 
Phenyl -lH-pvrazol-l-vl ) met hv ll n. 1 ; -biphenvno- 




A . N- (3 . 4-Dimethvl-5-iaoxazolvl ) -N- I ( 2- 

methoxvethoxv)methvl 1 -4 ; - (2-oxazolvl)-2 ; - 
[ ( 3 -phenyl ■ lH-Dvrazol - 1- vl ) me thvl 1 fl.l'- 
biphenvll -2-sulfonamide 

A solution of 3-phenylpyrazole (38.2 mg, 0.265 mmol; 
see Takahashi et.al., Synthesis, 690-691, 1985) in 2.5 ml of 
THF was cooled to 0°C under an argon atmosphere and 60% 
sodium hydride (10.6 mg, 0.265 mmol) was added. After 
stirring at 0°C for 0.5 hr the title compound of Step (B) of 
Example 57 (153 mg, mmol) was added followed by the addition 
of 0.5 ml of dry DMF. The reaction was allowed to warm to 
room temperature and stir overnight. The reaction was 
diluted with water and extracted with ethyl actate. The 
ethyl acetate extract was washed with brine and dried over 
anhydrous sodium sulfate. The crude product was purified by 
column chromatography on silica eluting with ethyl 
acetate /hexane yielding 115 mg (68%) of the MEM protected 
intermediate title compound of this step as a colorless 
solid. 



WO 97/29748 



PCT/US97/03956 



20 



N-(3,4-Dimethvl-5-ig QX azolvl)-4 ' - (2- 
oxazolvl) -2 ' - r (3-Dhenvl-lH-Dvrazol- 



jphenvll -2 -sulfonamide 



A solution of the title compound of Step (A) (110 mg # 
5 0.172 mmol) in 0 . 4 ml of ethanol and 0 . 4 ml of 6 N HC1 was 
heated at reflux 90°C for 2.5 hrs . The reaction was 
concentrated to dryness, dissolved in ethyl acetate, washed 
with sodium bicarbonate, water, brine and dried over sodium 
sulfate. The crude product was purified on a Merck silica 
10 column eluting with methanol /methylene chloride yielding 5 0 
mg of product as a colorless oil. The oily residue was 
lyophilized from dioxane to yield 48 mg (51%) of the title 
compound of this Example as a colorless solid, m.p. 164- 
168°C. 

15 



N- (3,4-Dimethvl-5-isoxazolvl) -4 ; - (2-oxazolvl) -2 ; - (1H- 
pvrazol-l-vlmethvl ) II, 1 ; -biphanvll - 2 -sulfonamide 

f= 




25 A. N- (3 . 4-Dimethvl-5-isoxazolvl) -N- f (2- 

methoxvethoxv) methvl 1 -4 ' - (2-oxazolvl) -2 ; - 



A solution of pyrazole (22.3 mg, 0.34 mmol) in 2.5 ml 
3 0 of THF was cooled to 0°C under an argon atmosphere and 60% 

sodium hydride (12 mg, 0.34 mmol) was added. After stirring 
at 0°C for 0.5 hr the title compound of Step (B) of Example 
57 (130 mg, 0.225 mmol) was added followed by the addition of 
0.5 ml of dry DMF. The reaction was allowed to warm to room 
3 5 temperature and stir overnight. The reaction was diluted 
with water and extracted with ethyl actate. The ethyl 



-210- 



WO 97/29748 



PCT/US97/03956 



acetate extract was washed with brine and dried over anhy. 
sodium sulfate. The crude product was purified by column 
chromatography on silica eluting with methanol /methylene 
chloride yielding 118 mg (92%) of the MEM protected 
5 intermediate title compound of this step as a colorless 
solid. 



B . N- (3 , 4-DimethY3 T -5-i T pox»2Qlyl) -4 ' - (2- 

oxazolvl) -2 ; - ( lH-Pvrazol- 1-vlmethvl > [1,1'- 
10 biphenvl 1 -2 -sulfonamide 

A solution of the title compound of Step (A) (110 mg, 
0.172 mmol) in 1 . 5 ml of ethanol and 1 . 5 ml of 6 N HCl was 
heated at reflux 90°C for 2.5 hrs . The reaction was 
concentrated to dryness, dissolved in ethyl acetate, washed 

15 with sodium bicarbonate, water, brine and dried over sodium 
sulfate. The crude product was purified on a Merck silica 
column eluting with methanol /methylene chloride yielding 40 
mg of product as a colorless oil. The oily residue was 
lyophilized from dioxane to yield 38 mg (56%) of the title 

2 0 compound of this Example as a colorless solid, m.p. 140- 
146°C. 



Example 161 

2 ' - [ (l f 3-pAhY4rP-l-Q«P - 3H-i spin4oJ.-2-y3>)met;nYl] -N- 
25 (3.4-dimethvl-5-isoxazolvl )-4'- (2-oxazolvl) tl.l 1 - 

bjpfrenyl] -z-gulf oimroAfle 
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A - 3 ! = f(1.3-Dihvdro-l-oxo -2H>i fl nindQl-2- 

yl )mot>iYX1 -B- ( 3 . 4 -dimethyl -5 -isoxazolvl 1 - 
N- T ( 2 -me thoxva t ho xv ) methyl 1 -4 ; - 
QXftgQlYl) fl, 1 y -biDhenvll -2-aulf onamida 

To 2, 3-dihydro-lH-isoindol-l-one (32 mg, 0.24 mmol, 
prepared as described in J. Chem. Soc . Perkin Trans I, 2251 
(1989)) in 0.4 ml DMF, sodium hydride (60% in mineral oil, 
10.4 mg, 0.26 mmol) was added and stirred at room temperature 
for 2 0 min. The title compound of Step (B) of Example 57 (115 
mg, 0.2 mmol) was added and the mixture was stirred at room 
temperature overnight. 10 ml H2O was added to the mixture and 
filtered. The residue was disolved in 25 ml EtOAc , washed 
with H2O, brine, dried and concentrated to afford the title 
compound of this step as a gum. 



B • 3 ' - T (l,3-Dihvdro-l-ox o-2H-isoindQl-2- 

yl )methvl 1 -N- ( 3 , 4-dimethvl-5-i aoxaz olvi > - 
4 ! - ( 2 -PXftSOlvl ) T 1 . 1 ' -biDhenvl 1 -2- 

suif pnaroiq* 

To a solution of the title compound of Step (A) in 4 
ml of CH3CN, Me3SiCl (174 mg, 1.6 mmol) was added and 

followed by Nal (240 mg, 1.6 mmol) . The mixture was stirred 
at room temperature for 20 min. Additional Me3SiCl (74 mg, 

1.6mmol) and Nal (240 mg, 1.6 mmol) were added in four 
portions and the reaction was stirred for additional 1 hr and 
10 min. The reaction mixture was then added to 3 ml H2O and 

30 ml EtOAc. The organic layer was separated and washed with 
1 ml saturated aqueous Na2S2C>3, brine, dried and 

concentrated. The residue was purified by preparative HPLC on 
an ODS S10 column using 30% solvent A (10% MeOH, 90% H20, 
0.1% TFA) and 70% solvent B (90% MeOH, 10% H2O, 0.1% TFA) to 
provide the title compound of this Example (43 mg, 40% for 
two steps) as a white solid, m.p. 135-142°C (amorphous) . 
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Example 162 

[ [2 ! - T r (3 ,4-Dimethvl-5-isoxa7n1vl > »n. ^ r ^- | sulfonvll 
(2-Q3tazplyl ) ri . 1 ' -biphenvll - 2 - yl ] methyl 1 methvlcarbam^ c 

ftgjflr — Phenyl ftgjfcflg 

5 




To a solution of 2 ' - [ (methylamino) methyl] -N- (3 , 4- 
dimethyl-5-isoxazolyl) -4 '- (2-oxazolyl) [1, 1 • -biphenyl] -2- 

10 sulfonamide (80 mg, 0.18 mmol, prepared as described in Step 
(A) of Example 28) in 1 . 8 ml of CH2CI2, phenyl chlorof ormate 
(29 mg, 0.18 mmol) was added and followed by Et3N (37 mg, 
0.36 mmol) . The mixture was stirred at room temperature for 
1.5 hr and concentrated. The residue was purified by 

15 preparative HPLC on an ODS S10 column using 18% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 82% solvent B (90% MeOH, 
10% H2O, 0.1% TFA) to provide the title compound of this 

Example (75 mg, 74%) as a white solid, m.p. 112-120°C 
(amorphous) . 




[ [2 ' - T [ (3 . 4 - Dimethyl - 5 - i bqkii zolvl i amino 1 sulfonvll —A — 
( 2 -pxazplyl ) r 1 , 1 ! -bjphanyl 1 -2-vll m athvl 1 mathvlcarhnni „ 

Phenvlmathvl a«t*r 
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To a solution of 2 1 - [ (methylamino) methyl] -N- (3 , 4- 

dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 

5 sulfonamide (80 mg, 0.18 mmol, prepared as described in Step 
(A) of Example 28) in 1 . 8 ml of CH2CI2/ benzyl chlorof ormate 

(31 mg, 0.18 mmol) was added and followed by Et3N (37 mg, 

0.3 6 mmol) . The mixture was stirred at room temperature for 

1.5 hr and concentrated. The residue was purified by 

10 preparative HPLC on an ODS S10 column using 21% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 79% solvent B (90% MeOH, 

10% H2O, 0.1% TFA) to provide the title compound of this 
Example (60 mg, 58%) as a white solid, m.p. 105-113°C 
(amorphous) . 

15 

N- (3.4-Dlmethvl-5-isoxazolvl) -2 ■ - t I ( 3 , 4-dimethvl-5- 
isoxazolvl) amino] methvll -4 1 - r2-oxazolvl) n.l 1 - 

biphenvl 1 -2 - sulfonamide 

20 




After briskly stirring a mixture of the title compound 
of Step (F) of Example 21 (12 6 mg; 0.30 mmol) and 5-amino- 
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3 , 4-dimethylisoxazole (102 mg; 0.90 mmol) in 3 ml of MeOH for 
18 hours at room temperature, sodium cyanoborohydride (60 mg; 
0.90 rnmol) was added. (Note: Initially, the reaction mixture 
was homogeneous. After 18 hr, the reaction mixture was a 
5 thick suspension.) After stirring 4 hours at room 

temperature, the reaction mixture was diluted with CH2CI2 (6 

ml) and -1/3 of the resulting solution was loaded onto an SAX 
cartridge (3 ml) that was pretreated as follows: 1M NaOAc (2 
x 10 ml); water (4 x 10 ml); MeOH (2 x 10 ml); and CH2CI2 (2 x 
10 10 ml) . The cartridge was eluted with CH2CI2 (2 x 10 ml) , 
followed by CH2CI2 :MeOH:TFA, 50:50:3 (2 x 10 ml). This 

cartridge filtration was repeated on the remainder of the 

material. The product-containing fractions were concentrated 

to give a residue that was further purified by preparative 

15 HPLC (Flow rate= 35 ml/min. ; 30 x 500 mm s-10 ODS-120A 

column, using an stepwise gradient of 53% MeOH/H20 + 0.1% TFA 

to 63% MeOH/H20 + 0.1% TFA in 2% increments at 5 minute 

intervals) . Concentration of the pure fractions gave a 
residue that was dissolved in -0.5 ml of MeOH. Water (2.5 
2 0 ml) was added and the mixture was frozen and lyophilized to 

afford 64 mg (41%) of the title compound of this Example as a 
white powder. mp 95-lll°C. 



Example 1$5 

25 N- ( 3 , 4 - Dimethyl ■ 5 - i soxazolvl ) -4 ' - (2-oxazolvl > -2 ' - (2H- 
1, 2. 3-tri azol-2-v lmethvl) n. 1' -biphenvll -2 -sulfonamide 



r=\ 
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A. N- f 



10 



20 



25 



30 



^thoxYethoxv)mftth Y ^ 1 -4 ' - (2-oxazolvl ) -2 ' - 
2, 3-tri»zol-2-vlmet:livl> n.y- 

biphenvl] ^-sulfonam^fl 



N-(3,4-Dimethvl-5-i flQXftgo ivi)-w- r 

BiethoxYethoxv)methvn -4 ; -(2- QX a 20 ivi ) -2 ' - 

(lB"l,2.3-triazol-l-vlHi ^thvl) ri.i 
biphenvll a~ 



A solution of 1, 2, 3-triazole (27 mg, 0.39 mmol) in 2 . ! 
ml of THF was cooled to 0°C under an argon atmosphere and 60% 
sodium hydride (15.6 mg, 0.3 9 mmol) was added. After 
stirring at 0°C for 0.5 hr, the title compound of Step (B) of 
Example 57 (150 mg, 0.26 mmol) was added followed by the 
15 addition of 0 . 5 ml of dry DMF. The reaction was allowed to 
warm to room temperature and stir overnight. The reaction 
was diluted with water and extracted with ethyl actate. The 
ethyl acetate extract was washed with brine and dried over 
anhydrous sodium sulfate. The crude product was purified by 
column chromatography on silica eluting with ethyl 
acetate /hexane (1:1) yielding 42 mg (29%) of the MEM 
protected intermediate 2-triazole isomer and 98 mg (67%) of 
the MEM protected intermediate 1-triazole isomer title 
compounds of this step as colorless solids. 



4-Dimethvl-5-i g oxa Z Qlvl^ -4 



zolvl 



biphenvll -2 -sulfonamide 



A solution of the MEM protected intermediate 2- 
triazole isomer of Step (A) (42 rag, 0.075 mmol) in 0.5 ml of 
ethanol and 0,5 ml of 6 N HCl was heated at reflux 90°C for 
2.5 hrs. The reaction was concentrated to dryness, dissolved 
in ethyl acetate, washed with sodium bicarbonate, water, 
brine and dried over sodium sulfate. The crude product was 
3 5 purified on a Merck silica column eluting with 

methanol /methylene chloride yielding 2 6 mg of product as a 
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colorless oil. The oily residue was lyophilized from dioxane 
to yield 24 mg (67%) of the title compound of this Example as 
a colorless solid, m.p. 162-168°C. 



10 



15 



20 



Exampl e 166 

N- ( 3 f 4 - Dimethyl - 5-lsoxazolvl 1 - 4 ; - (2- QX azolvl) -2 ; -flH- 
l f 2 f 3-triazol-l-Ylmet;hvl) r 1 , 1 ' -biphanvl 1 - 3 - sulfon^m 1 A~ 




A solution of the MEM protected intermediate 1- 
triazole isomer of Step (A) of Example 165 (98 mg, 0.174 
mmol) in 1.0 ml of ethanol and 1.0 ml of 6 N HC1 was heated 
at reflux 90°C for 2.5 hrs . The reaction was concentrated to 
dryness, dissolved in ethyl acetate, washed with sodium 
bicarbonate, water, brine and dried over sodium sulfate. The 
crude product was purified on a Merck silica column eluting 
with methanol /methylene chloride yielding 50 mg of product as 
a colorless oil. The oily residue was lyophilized from 
dioxane to yield 46 mg (55%) of the title compound of this 
Example as a colorless solid, m.p. 136-140°C. 



25 



1-piBflr 




-5-isoxazolvll -2 '-1(2. 3-dimathvl-2-nvn- 
»thyl ] -4 ' - ( 2 -oxazolvl ) T 1 . 1 ; -biphanvl } - 
2 -sulfonamide 
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A. 2-Oxo-l -Diperidinecarboxvlic acifl, 1, 1- 

dimethvlethvl ester 

5 To 5-valerolactam (3.36 g, 33.90 mmol) in 56.5 ml 

CH2C12/ triethylamine (3.6 g, 35.59 mmol) and di-t-butyl 
dicarbonate (14.8 g, 67.80 mmol) were added followed by 4- 
dimethylaminopyridine (4.14 g, 33.90 mmol). The mixture was 
stirred at room temperature overnight and concentrated. The 
10 residue was chromatographed on silica gel using 5.5:1 

hexane/EtOAc to give the title compound of this step (4.90 g, 
73%) as a light yellow oil. 

B - 3 - 3 -Dimethyl- 2 -oxo-1 -piper idinecarboxvlic 
15 acid. 1. l-dimethvleth vl ester 

To the title compound of Step (A) (1.08 g, 5.42 mmol) 
in 10.8 ml THF at -78°C, lithium bis (trimethylsilyl) amide (1M 
in THF, 13.6 ml, 13.6 mmol) was added dropwise in 10 min. The 
mixture was stirred at -78°C for 3 0 minutes and methyl iodide 
2 0 (4.62 g, 32.52 mmol) was added. The reaction mixture was 
slowly warmed to room temperature and stirred at room 
temperature for two days. To the reaction mixture, 30 ml Et20 

and 15 ml 5% aqueous citric acid were added. The organic 
liquid was separated and washed with 10 ml 5% citric acid, 
25 H2O, brine and dried and concentrated. The residue was 

chromatographed on silica gel using 19:1 hexane/EtOAc to give 
the title compound of this step (440 mg, 3 8%) as a light 
yellow oil. 
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C 3 . 3 -Dimethyl - 2 -piper idinone 

The title compound of Step (B) (440 mg, 1.94 mmol) in 4 
ml MeOH and 15 ml IN HC1 in Et20 was stirred at room 

temperature overnight. The solvent was evaporated and dried 
5 in vacuo to provide the title compound of this step as a 

light yellow solid which was relatively pure and was used in 
the next step without further purification. 

D • »- ( 3 . 4 -Dimethyl- 5- iao xazolvl) -2 ' - T ( 3 . 3- 
10 dimethyl - 2-oxo-l -pjpari dinvl 1 methvl 1 -N- 

l ( 2 -methoxvethoxv \ methvl 1 -4 ' - (2- 
OXazolvl )[!.!' -biphenvll -2 -sulfonamide 

To the title compound of Step (C) (51 mg, 0.40 mmol) 
in 0.4 ml DMF at 0°C, sodium hydride (60% in mineral oil, 
15 19.2 mg, 0.48 mmol) was added and stirred at room temperature 
for 20 min. To the mixture, the title compound of Step (B) of 
Example 57 (115 mg, 0.2 mmol) was added and the reaction 
mixture was stirred at room temperature for 2 hr. The mixture 
was diluted with 3 0 ml EtOAc , washed with H2O, brine, dried 

20 and concentrated. The residue was chromatographed on silica 
gel using 1:1.6 hexane/EtOAc to give the title compound of 
this step (70 mg, 56%) as a gum. 

■ (3.4-Pimethvl-5-inoxazolvH -2 ' - r (3, 3- 



25 dimethyl -2 -oxo- 1 -pjperidinvl ) methvl 



ZQlvl ) lit I 1 -biphenvl 1 - 2 - sulfonamide 



To a solution of the title compound of Step (D) (70 
mg, 0.11 mmol) in 2.2 ml of CH3CN, Me3SiCl (73 mg, 0.67 mmol) 

was added and followed by Nal (100 mg, 0.67 mmol). The 
3 0 mixture was stirred at room temperature for 3 0 min. 

Additional Me3SiCl (98 mg, 0.90 mmol) and Nal (135 mg, 0.90 

mmol) were added in four portions and the reaction was 
stirred for additional 1 hr and 40 min. The reaction mixture 
was then added to 2 ml H2O and 3 0 ml EtOAc . The organic layer 
35 was separated and washed with 1 ml saturated aqueous Na2S203 , 
brine, dried and concentrated. The residue was purified by 
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preparative HPLC on an ODS S10 column using 29% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 71% solvent B (90% MeOH, 

10% H2O, 0.1% TFA) to provide the title compound of this 

Example (37 mg, 62%) as a white solid, m.p. >200°C, dec . , 
5 Rf=0. 5 (silica gel, 10:1 CH2Cl2/MeOH) . 



10 



lH NMR (CDCI3) : §1.09(5, 3H) , 1.24(s, 3H) , 1.75(m, 2H) , 
1.85-2.10(M, 2H) , 1.93(s, 3H) , 2.17(s, 3H) , 3.48(m, 2H) , 
3.94-4.52(m, 2H) , 7.25-8.98(m, 10H) . 



15 



N- t T2 ' - T [ ( 3 ,4-Dimethvl-5-iaoxazolvl ) amino! sulfonvll - 
(2-oxazolvl) ri. 1 ! -biphenvll -2-vllmethvll -N-methvl-2 




To a solution of 0.05 g (0.114 mmol) of 2*- 
[ (methyl amino) methyl] -N- (3 , 4-dimethyl-5-isoxazolyl ) -4 • - (2- 
20 oxazolyl) [1, 1 1 -biphenyl] -2 -sulfonamide (prepared as described 
in Step (A) of Example 28) in 8 mL of CH2CI2, 0.019 g (0.114 

mmol) of phenoxyacetyl chloride and 0.014 g (0.137 mmol) of 
triethylamine were added. The mixture was then stirred at 
room temperature for 12 hr and evaporated. The residue was 

2 5 purified by reverse phase preparative HPLC on a 30x500 mm ODS 

S10 column using 74% solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) 

and 26% solvent A (10% MeOH, 90% H 2 0, 0.1% TFA). The 

appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 mL. 

3 0 The solution was then acidified to pH 4 using aqueous sodium 
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bisulfate and the white solid was filtered and dried to 
provide 0.038 g (58%) of the title compound of this Example 
as a white solid, m.p. 105-115°C. 

Mr (? r a-Diffetfayl-S-jgoxazolvl) -2 ■ - r (4.4-di^thvl-3- Q vo 
MfloxazolidinvDmethvll - 4 ■ - f 2- ft »nzolvl> ri,T- 

biphanvll -2- ^1^^ ^,, 




A • N- (3,4-Dimethvl-5-i« ? xa2olvl)-2 ■ - r f A , 4 - 
dimethvl-3-o XO -2-isox ag o1 ^.di-iivl i 



[ ( 2 -met hoxvathoyv) mathvt 1 -A ■ - f ?- 
OXazolvl) ri. 1 ■ -blp henvl 1 - 2 - aul f onam < H « 

To a solution of the title compound of Step (B) of 
Example 57 (0.25 g, 0.43 mmol) and 4 , 4-dimethyl-3- 
isoxazolidinone (0.055 g, 0.477 mmol, prepared as described 
in U.S. Patent No. 4,405,357) in 2 mL of DMF, anhydrous 
potassium carbonate (0.066g, 0.477 mmol) was added and the 
mixture was stirred at 60°C under argon for 2 hr. The mixture 
was then added to 25 mL water and the solution was extracted 
with 3x25 mL EtOAc. The combined organic extracts were washed 
with water and dried and evaporated. The residue thus 
obtained was chromatographed on 20 g of silica gel using 1:1 
hexane:EtOAc to afford 0.21 g (79%) of the title compound of 
this step as a colorless gum. 
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B. N-(3,4-Dimathvl-5-iaoxa2olvl)-2 ' - T (4,4- 



5 To a solution of the title compound of Step (A) (0.2 

g, 0.327 mmol) in 4 mL of acetonitrile, chlorotrimethylsilane 
(0.213 g, 1.1 mmol) and sodium iodide (0.294 g, 1.965 mmol) 
were added the mixture stirred at room temperature for 30 
min. Additional portions of chlorotrimethylsilane (0.12 g, 

10 1.84 mmol) and sodium iodide (0.2 g, 1.33 mmol) were added 

over a 1 hr period and the mixture stirred for an additional 
1 hr. The mixture was diluted with 25 mL of water and lmL of 
saturated aqueous sodium thiosulfate was added and the 
mixture was then extracted with 3 x 25 mL of EtOAc . The 

15 combined organic extracts were then washed once with water 

and dried and evaporated. The residue was purified by reverse 

phase preparative HPLC on a 30x500 mm ODS S10 column using 
68% solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) and 32% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) . The appropriate fractions were 

2 0 collected and neutralized with aqueous sodium bicarbonate to 
pH 7 and concentrated to 10 mL. The solution was then 
acidified to pH 4 using aqueous sodium bisulfate and the 
white solid was filtered and dried to provide 0.069 g (40%) 
of the title compound of this Example as a white solid, m.p. 

25 95-100°C. 
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Example 17 0 
N- (3,4 -Dimethyl ■ 5 - isoxazolvl ) -2' - r f2- (1- 
methvlethvl) - 1 H- imidazol - 1 - vl 1 methvl 1 -4 ' - (2- 
oxazolvl) Tl, 1 / -biphenvll -2 -sulfonamide 




A • N- (3,4-Dimethvl-5-isoxazolvl) -N- r (2- 
methoxvethoxv) methvl 1 -2 # - T T2- ( 1- 
10 methvlethvl)-lH-imidazo l-l-vl1methvn 

4 ; - (2-oxazolvl> f l , 1 ; -biphenvll -2- 
sulf ongunjde 




15 

A solution of 2-isopropylimidazole (43 mg, 0.3 9 mmol) 
in 2.5 ml of tetrahydrof uran ( W THF" ) was cooled to 0°C 
under an argon atmosphere and 60% sodium hydride (15.6 mg, 
0.39 mmol) was added. After stirring at 0°C for 0.5 hr, 
20 the title compound of step B of Example 57 (150 mg, 0.26 
mmol) was added followed by the addition of 0.5 mL of dry 
dimethyl formamide ("DMF"). The reaction was allowed to 
warm to room temperature and stir overnight. The reaction 

- 223 - 



WO 97/29748 



PCT/US97/03956 



was diluted with water and extracted with ethyl acetate. 
The ethyl acetate extract was washed with brine and dried 
over anhydrous sodium sulfate. The crude product was 
purified by column chromatography on silica eluting with 5% 
5 methanol /methylene chloride to give 13 6 mg (87%) of the 
methoxyethoxymethyl { "MEM" ) protected title compound of 
this step as a colorless oil. 



B . N- ( 3 , 4 -Dime thvl - 5 - i aoxa zol vl ) -2'- r [2- (1- 
10 methvlethvl) -lH -imidazol-l-vllmethvll - 

4^(2-oxazolvl) r i. 1' -biphenvll -2- 
sulf onamide 

A solution of the title compound of step A (13 0 mg, 
15 0.214 mmol) in 3 mL of 6 N HC1 and 3 mL of ethanol was 

heated at 90°C for 14 hrs . The reaction was partitioned 
with saturated sodium bicarbonate solution (pH 8) and ethyl 
acetate. The ethyl acetate was washed with brine, and over 
anhydrous sodium sulfate and evaporated to yield the crude 
20 product as a colorless oil. The crude material was 

chromatographed on a Merck silica column eluting with 2% 
methanol /methylene chloride to give 44 mg of product as a 
colorless oil. The oily residue was lyophilized from 
dioxane to yield 40 mg (36%) of the title compound of this 

25 Example as a colorless solid, m.p. 184-188°C. 



y-o, 4- 



30 



■5-isoxazolvl)-4 ' - (2-oxazolvl) 
2 -sulfonamide 
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Me Me 



The title compound of this Example was prepared by a 
procedure analogous to that of Example 170. 5-Phenyl-lH- 
tetrazole (57 mg, 0.39 mmol) was used to give a crude 
product that was purified by column chromatography on 
silica eluting with ethyl acetate/hexane (1:2) to give 94 
mg (57%) of the MEM-protected intermediate as a colorless 
oil . 

90 mg (0.14 mmol) of the MEM-protected intermediate 
was reacted for 6 hrs to give a crude material that was 
chroma tographed on a silica column eluting with 3% 
methanol /methylene chloride to give 44 mg of product as a 
colorless oil. Lyophilization from dioxane gave 3 8 mg 
(49%) of the title compound of this Example as a colorless 
solid, m.p. 156-160°C. 



N- (3 ,4-Dimethvl-5-igoxa2Qlvl) -2 ' - T (5-methvl-lH- 
tgfcragpl-l-vDmethvn -4 ' - ( 2 -o xazolvl 1 CI. 1 ' - 

biphenvll -2 -gulf onamide 




- 225 - 



WO 97/29748 



PCT/US97/03956 



and 



( 3 . 4 -Dimethyl - 5 - iaoxazolvl ) -2 ' - r (5-mathvl- 
tetrazol-2-vl imefchvn -4 ' - (2-Qxazolvl > ri. 

1 -2 -sulfonamide 




10 



A . 



N- <3.4-Dimethvl-5-isoxazolvl) -M- T 12- 
methoxvathoxv ) methvl 1 - 2 ' - I ( 5 -mathvl -1H 
tatrazol-l-vUmathvll -4 ' - f 2- 

) [1.1' -biohanvl 1 - 2 - anl f onamida 



15 




OMe 




20 



and 

N- ( 3 . 4 -Dimethyl - 5 -iBoxazolvl ) -M- T I 2- 
mathoxvethoxv \ mathvl 1 -7.' -\ ( 5 -methvl -2H- 
tatrazol-2-vllmathvn -4 ' - (2- 
oxazolvl) ri.l'-biphenvn -2 -sulfonamide 
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Me Me 



The MEM-protected intermediate title compounds of this 
step were prepared by a procedure analogous to that of 
5 Example 170, step A. 5 -Methyl- lH-tetrazole (33 mg, 0.39 

mmol) was used to give a crude product that was purified by 
column chromatography on silica gel eluting with ethyl 
acetate/hexane (4:1) to give 65 mg (43%) of N-(3,4- 
dimethyl-5-isoxazolyl ) -N- [ (2-methoxyethoxy) methyl] -2 ' - [ (5- 

10 methyl-lH-tetrazol-l-yl)methyl] -4' - (2-oxazolyl) [1,1'- 
biphenyl] -2 -sulfonamide as a colorless oil. Further 
elution with 5% methanol /methylene chloride gave 84 mg 
(56%) of N- (3 , 4-dimethyl-5-isoxazolyl ) -N- [ (2- 
methoxyethoxy) methyl] -2 ' - [ (5-methyl-2H-tetrazol-2- 

15 yl) methyl] -4 '-(2-oxazolyl) [1 , 1 ' -biphenyl] -2 -sulfonamide as 
a colorless oil. 



B. N- (3 , 4-Dimethvl-5-iflox&zolvl 1 -2 ' - r (5- 

ttethvl-lH-tetrazol -l-vllmethvll -4 ' - f 2- 
oxazolvl ) r 1 . 1 ; -biphenvl 1 - 2 - sulfonamide 

and 

N- (3,4-Dimethvl-5-isoxa2Qlvl \ -2' - T ( 5- 
methvl"2H-tetrazol-2-vl)mftthvl1 -4 ; - ( 2- 
oxazolvl ) r 1 , 1 ; -bl phanvl 1 -2-gulfonamide 

The title compounds of this Example were prepared by a 
procedure analogous to that of Example 170, step B. 

80 mg (0.14 mmol) of N- (3 , 4-dimethyl-5-isoxazolyl) -N- 
[ (2-methoxyethoxy)methyl]-2'-[ (5-methyl-lH-tetrazol-l- 
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yl ) methyl] ~4 ' - (2-oxazolyl) [1 , 1 ' -biphenyl] -2 -sulfonamide was 
reacted for 6 hrs to give a crude product that was 
chromatographed on a silica column eluting with 2% 
methanol /methylene chloride to give 3 6 mg of product as a 
5 colorless oil. Lyophilization from dioxane gave 34 mg (50%) 
of the title compound N- (3 , 4-dimethyl-5-isoxazolyl) -2 ' - [ (5- 
methyl-lH-tetrazol-l-yl)methyl]-4'- (2-oxazolyl) [1,1'- 
biphenyl] -2 -sulfonamide as a colorless solid, m.p. 168- 

174°C. 

10 65 mg (0.11 mmol) of N- (3 , 4-dimethyl-5-isoxazolyl ) -N- 

[ (2-methoxyethoxy)methyl] -2 ' - [ (5-methyl-2H-tetrazol-2- 
yl ) methyl] -4 (2-oxazolyl) [1, 1' -biphenyl] -2 -sulfonamide was 
reacted for 6 hrs to give a crude material that was 
chromatographed on a silica column eluting with 2% 

15 methanol /methylene chloride to give 42 mg of product as a 

colorless oil. Lyophilization from dioxane gave 40 mg (74%) 
of the title compound N- (3 , 4-dimethyl-5-isoxazolyl) -2 ' - [ (5- 
methyl-2H- tetrazol -2 -yl ) methyl ] -4 ' - ( 2 -oxazolyl ) [1,1'- 
biphenyl] -2 -sulfonamide as a colorless solid, m.p. 172- 

20 178°C. 

Example 17 3 

N- ( 3 . 4 -Dime thvl - 5 - i soxazolvl ) -4 * - ( 2 -oxazolvl ) -3 ' - 
I (5-phenvl-2H-l>2 . 4-triazol-2-vl)methvl] [1, 1* - 
2 5 biphenvll -2 -su lfonamide 




The title compound was prepared by a procedure 
30 analogous to that of Example 170. 3-Phenyl-lH-2 , 4-triazole 
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(80 mg, 0.55 mmol) was used to give a crude product that 
was purified by column chromatography on silica gel eluting 
with ethyl acetate /hexane (1:1) to give 198 mg (62%) of the 
MEM-protected intermediate as a colorless solid. 
5 190 mg (0.29 mmol) of the intermediate was reacted for 

10 hrs to give a crude material that was chroma tographed on 
a silica column eluting with 2% methanol /methylene chloride 
to give 46 mg of product as a colorless oil. 
Lyophilization from dioxane gave 20 mg (25%) of the title 
10 compound of this Example as a colorless solid, m.p.186- 
190°C. 

Example 174 

N- ( 3 , 4 -Dimethyl- 5 -isoxazolvl \ -4 ; - (2-oxazolvl ) -2 ; - 

15 [ [3- (tyifluorometbyl)-lH>pyrazol-l-vnmethvl1 n. 1* - 

biphenvll -2 -sul fonamide 




Me Me 



20 The title compound was prepared by a procedure 

analogous to that of Example 170 . 3- 

Trif luoromethylpyrazole (53 mg, 0.39 mmol) was used to give 
a crude product that was purified by column chromatography 
on silica gel eluting with ethyl acetate /hexane (1:1) to 

25 give 102 mg (62%) of the MEM-protected intermediate as a 
colorless solid. 

100 mg (0.158 mmol) of the intermediate was reacted 
for 6 hrs to give a crude material that was chromatographed 
on a silica column eluting with 1% methanol /methylene 

3 0 chloride to give 3 5 mg of product as a colorless oil. 
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Lyophilization from dioxane gave 32 mg (37%) of the title 
compound of this Example as a colorless solid, m.p. 168- 
172°C. 

5 gaaaiBl fi i?s 

N- (3,4-Dimethvl-5-iaoxazolvl) -2 ' - t r3- (3-methvl"2- 
pvrazinvl ) - lH-pvrazol- 1 ■ vl 1 ma thvl 1 -4 ; - (2- 
oxazolvl) ri.l'-biphenvn -2 -sulfonamide 



10 




The title compound was prepared by a procedure 
analogous to that of Example 170. 3- (3-Methyl-2- 
pyrazine) pyrazole (84 mg, 0.53 mmol) was used to give a 

15 crude product that was purified by column chromatography on 
silica eluting with 2% methanol /methylene chloride to give 
168 mg (76%) of the MEM-protected intermediate as a 
colorless oil. 

160 mg (0.24 mmol) of the intermediate was reacted for 

2 0 3 hrs to give a crude material that was chromatographed on 
a silica column eluting with 2% methanol /methylene chloride 
to give 44 mg of product as a colorless oil. Lyophilization 
from dioxane gave 76 mg (56%) of the title compound of this 
Example as a colorless solid. m.p. 192-196°C. 

25 

^ftlTIPi le 176 

N- f 3 . 4 -Dimethyl ■ 5 - i soxazol vl ) -2'- I 13- f2-methvl-5- 
pvridinvl) -IH-Pvrazol-l-vll methvll -4 ' - ( 2- 
oxazolvl ) r 1 , 1 ' -biphenvl 1 -2 -sulfonamide 

30 
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The title compound was prepared by a procedure 
analogous to that of Example 170. 3- (2-Methyl-5- 
5 pyridine) pyrazole (84 mg, 0.53 mmol) was used to give a 

crude product that was purified by column chromatography on 
silica eluting with 5% methanol /methylene chloride to give 
142 mg (41%) of the MEM-protected intermediate as a 
colorless oil. 

0 140 mg (0.21 mmol) of the intermediate was reacted for 

3 hrs to give a crude material that was chroma tographed on 
a silica column eluting with 2% methanol /methylene chloride 
to give 44 mg of product as a colorless oil. 
Lyophilization from dioxane gave 42 mg (43%) of the title 

5 compound of this Example as a colorless solid. m.p. 178- 
182°C. 



Example 177 

2 8 - (lH-Benzotriazol-l-vlmethvl) -N- (3.4-dimathvl-5- 
isoy»zolyl)-4 ; - (2-oxazolvl) [1,1 ; -biphenvll -2- 

sulf onamide 
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A. 2 ; - ( lH-Benzotriazol-l-v lmethvl ) -N- (3.4- 

methoxvcthoxv)methvl 1 -4 ' - ( 2- 

oxazolvl) [ 1. 1 / -biphenvll -2 -sulfonamide 

5 




A mixture of powdered NaOH (41.6 mg, 1.04 mmol), 
benzotriazole (31 mg, 0.26 mmol) and the title compound of 

10 step B of Example 57 (150 mg, 0.26 mmol) in 0.6 mL of dry 
DMF was stirred for 2 . 0 hrs . The reaction mixture was 
diluted with 50 mL of water and a white precipitate was 
formed. The white precipitate was collected by filtration 
and washed with water to give 106 mg of a white solid. 

15 Purification by flash chromatography (hexane-EtOAc : 1:2) 
on a silica gel column afforded 90 mg (52%) of the title 
compound of this step as a white solid. 

B. 2 ; - ( lH-Benzotriazol-l- vlnethvl > -N- (3.4- 
20 dimethvl-S-igoxazolvl) -4 ! - (2- 

oxazolv l) [1,1 ; -biphenvll -2 -sulfonamide 

A mixture of the title compound of step A (83 mg, 
0.135 mmol) in 2 mL of 6N HCl-EtOH (1:1) was heated at 90°C 
25 for 2 hrs. After cooling to room temperature, water (10 
mL) was added and the mixture was extracted with ethyl 
acetate ("EtOAc") . The combined organic extracts were 
washed with saturated NaHCC>3 and brine, and dried over 
anhydrous Na2S04- Concentration in vacuo followed by 
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trituration with CH 2 Cl 2 -hexane gave 47 mg (67%) of the 

title compound of this Example as a white solid. m.p. : 
196-200°C (dec. ) . 

N"(3,4 -Dimethvl -5-iaoxazQlvl )-4'- (2-ox^zolvl ) - 2 * - 
[ ( 1 f 2 f 3- triazolo T4 , 5-bl nvr idinvl ^ methvl 1 fl,l»- 
biphenvll -2-sulf onamid e. Isomers A »ti<3 p 




and 




MEM-protected intermediates were prepared by a 
procedure analogous to that of Example 177, step A. 1H- 
1, 2, 3-triazolo [4, 5n] -pyridine (46 mg, 0.381) was used to 
give a crude material that was purified by preparative HPLC 
to provide 47 mg of the MEM-protected intermediate of 
Isomer A and 35.6 mg of the MEM-protected intermediate of 
Isomer B. 

The title compounds were prepared by a procedure 
analogous to that of Example 177, step B. 47 mg (0.077 
mmol) of the MEM-protected intermediate of Isomer A was 
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reacted for 2 hrs. and the crude product purified by flash 
chromatography (CH2Cl2-MeOH : 95:5 to 90:10) on silica gel 

to give 17 mg (43%) of the title Isomer A as a white solid, 
m.p. : 116-118°C. 

35 mg (0.077 mmol) of the MEM-protected intermediate 
of Isomer B was reacted for 2 hrs. and the crude product 
purified by flash chromatography (CH2Cl2~MeOH: 95:5 to 

90:10) on silica gel to give 12 mg of the title Isomer B as 
a white solid. m.p. : 124-126°C. 

2 ; - [ ( 3 . 4-Dihvdro-2H-pyrido [3 , 2-bl - 1 , 4 -oxazin-4 - 
vDmethvll -N- ( 3 . 4-dimethvl-5-isoxazolvl ) -4 ' - (2- 
oxazolvl ) ri.l^biphenvll -2 -sulfonamide 




A • 3 - 4-Dihvdro-2H-Pvridor3, 2-bl -1, 4-oxazine 

20 




A mixture of 2H-pyrido [3 , 2b] -1 , 4-oxazin-3 (4H) -one 
25 (7.5 g, 50.0 mmol) and lithium aluminum hydride ("LAH") 

(1.9 g, 50.0 mmol) in 20 mL of toluene and 80 mL of dry THF 
was heated to reflux overnight. After being cooled to 0°C, 
saturated Na2S04 was added dropwise followed by solid Na2S04 
and the mixture stirred for 2 hrs at room temperature. The 



10 



15 
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solid was removed by filtration and washed by ether- The 
combined filtrate and washes were concentrated In vacuo to 
give 6.13 g (90%) of the title compound of this step as an 
off-white solid. 

5 

B • 2'-T f3.4 -Dihvdro-2H-Pvriaor3.2- b1 -1.4- 
oxazin-4 -vl ) methvl 1 -N- (3 , 4 - dimethyl - 5 - 
isoxazolvl) — N- f ( 2 -methoxvethoxv ) methvl 1 - 
4 ; - ( 2 -oxazolvl ) r 1 , 1 ; -biohenvl 1 -2 - 
10 sulfonamide 




To the mixture of the title compound of step B of 
15 Example 57 (200 mg, 0.347 mmol) , the title compound from 

step A (94.4 mg, 0.693 mmol) and tetrabutylammonium iodide 
(64 mg, 0.174 mmol) in 0.6 mL of dry DMF was added a 1.0 M 
solution of sodium bis ( trimethylsilyl ) amide in THF (0.52 
mL, 0.52 mmol) and the mixture stirred overnight at room 
2 0 temperature. The reaction mixture was diluted with water 
and extracted with EtOAc. The combined organic extracts 
were washed with brine, dried over anhydrous Na2SC>4, 

concentrated in vacuo and purified by flash chromatography 
(hexane-EtOAc : 1:2) on silica gel to afford 170 mg (78%) of 
25 the title compound of this step as a colorless oil. 



- 235 - 



WO 97/29748 



PCT/US97/03956 



C ' 2 ! - f(3,4-Dihvdro-2H-pyrid 0 r3.2-M-l.A- 
oxazin-«-vl)methvl1 -n- i 3 . A -dimathvl - g - 

isoxazolvl) -4 ; -(2-oxaz oivii n. l ; - 

biphenvll -2 -sulfon amide 

5 

The title compound was prepared by a procedure 
analogous to that of Example 177, step B. 170 mg (0.269 
mmol) of the title compound of step B was reacted for 2 
hrs. and the crude material purified by flash 
10 chromatography (CH 2 Cl 2 /MeOH : 98:2 to 95:5) on silica gel to 
give 77 mg (53%) of the title compound of this Example as a 
white solid. m.p. : 138-140°C (dec). 

15 N- ( 3 , 4 -Dimethyl -5-1 soxazolvl ) -4 ■ - (2-oxazolvl) -2 ; - 

[ ( iroidazolo r 4 . 5b1 -cvridinvl ) mathvl 1 - r 1 . 1 ' - 
frjphenvl] -a-ffulfonamiqe, Isomers A and B 



20 




25 
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MEM-protected intermediates were prepared by a 
procedure analogous to that of Example 179, step 33. 4- 
Azabenz imidazole (72 mg, 0.6 mmol) was used to give a crude 
material that was purified by flash chromatography 
5 (CH 2 Cl 2 MeOH: 98:2 to 95:5) on silica gel to afford 74 mg of 
the MEM-protected intermediate of Isomer A and 62 mg of the 
MEM-protected intermediate of Isomer B. 

The title compounds were prepared by a procedure 
analogous to that of Example 179, step C. 74 mg (0.12 
10 mmol) of the MEM-protected intermediate of Isomer A was 

reacted for 2 hrs . and the crude material purified by flash 
chromatography (CH 2 Cl 2 -MeOH: 98:2 to 90:10) on silica gel 
to give 44 mg (70%) of the title Isomer A as a white solid, 
m.p. : 171-174°C (dec. ) . 
15 64 mg of the MEM-protected intermediate of Isomer B 

was reacted for 2 hrs. to give 20 mg (37%) of the title 
Isomer B as a white solid. m.p.: 175-178°C (dec). 



Example 181 
N- (3,4-Dimethvl- 5-iflQxazolvlU2 ; - 

[ [m ethyl (pbenyXmethvl > aminolmethvl 1 -4 ; - f2- 

OXazolvl ) [!.!' -biphanvl 1 -2 -sulfonamide 




A mixture of the title compound of step F of Example 
21 (44 mg; 0.104 mmol), N-benzylmethyl- amine (0.04 mL; 
0.312 mmol), acetic acid (0.4 mL) and 3A molecular sieves 
(0.4 g) in 1 mL of CH 2 C1 2 was stirred for 1 hour at room 
temperature, at which time sodium triacetoxyborohydride (66 
mg; 0.312 mmol) was added. After stirring 18 hours at room 
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temperature, the reaction mixture was filtered through a 
pad of Celite and the filtrate diluted with CH2CI2, washed 

with water, and dried over anhydrous Na2S04. Concentration 

in vacuo followed by flash chromatography (CH2Cl2-MeOH: 

5 98:2 to 95:5) on silica gel afforded 24 mg (44%) of the 
title compound of this Example as a white solid. m.p. : 
124-126 °C. 

Example 182 

10 N- ( 3 .4-D imethvl>5-i8Qxazolvl > -2 ' - T [methvl(2- 

phenvlethvl > amino 1 methvl 1 -4 ' - (2-oxazolvl ) ri,l'- 

bipberyyrl] -2-sulf onwnifle 




The title compound was prepared by a procedure 
analogous to that of Example 181. 44 mg (0.104 mmol) of N- 
methyl-phenethylamine gave a crude material which was 
purified by flash chromatography (CH2Cl2~MeOH : 98:2 to 
95:5) on silica gel to afford 11 mg (19%) of the title 
compound of this Example as a white solid. m.p. : 129- 
132°C. 

gaantBla 183 

25 2 ; - r (3, 3-Difluoro-2.3-dihvdro-2-oxo-lH-indol-l- 

vl > methvl 1 -N- ( 3 . 4 -dimethyl - 5 - i soxazol vl ) -4 ' - (2- 

oxazolvl > r i . l ' -bjphexivl 1 - 2 - sul f onamicle 
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A. 3 f 3-Difluoro-1.3->dihvdro-2H-ind ol-2-Qne 

5 H 

A mixture of diethylaminosulfur trifluoride (2.64 mL; 
20 mmol) and isatin (1.47 g; 10 mmol) was stirred 1 hr at 
room temperature. After pouring onto ice with care, the 
10 mixture was extracted with EtOAc and the organic layers 

washed with brine, dried (MgS0 4 ) , and concentrated to a 

yellow solid. Chromatography on silica gel using 
EtOAc : Hexanes , 1:3 as the mobile phase afforded 0.81 g 
(48%) of the lactam title compound of this step as a white 
15 solid. 

B - 2 ' - [ (3 , 3-Pif luoro-2 . 3 -dlhvdro-2 -oxo-lH- 
indol-l-vDaethvll -N- (3 . 4 -dimethyl - 5- 
isoxazolvl) -N- T f 2 - me thoxve t hoxv ) me thvl 1 - 
20 4' - (2-oxazolvll r 1 , 1 ^biphenvll -2- 
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15 



20 




OMe 



Sodium hydride/ 60% by wt. in mineral oil (16 mg; 0.4 
mmol) was added to a solution of the title compound of step 
5 A (54 mg; 0.32 mmol) in 1,6 mL THF at 0°C . After stirring 
1 hr. at 0°C, the title compound of step B of Example 57 
was added, followed by 0.2 mL of DMF, and the reaction 
mixture allowed to warm to room temperature. After 
stirring 18 hr., the reaction mixture was partitioned 
10 between EtOAc and water. The organic layer was washed with 
water and brine, dried (MgS0 4 ) and concentrated. 

Chromatography on silica gel using EtOAc : Hexanes , 1:1 as 
the mobile phase afforded 41 mg (19%) of the title compound 
of this step as a light yellow oil. 



C . 2 ; - T ( 3 . 3-Dif luo ro-2 , 3 -dihvdro- 2 -oxo- 1H- 
indol -1-vl) methvl 1 -N - (3.4 -dimethyl - 5 - 



iaoxazolvl) -4 ' - ( 2 -oxazolvl ) [ 



Trimethylsilyl chloride (50 |1L; 0.4 mmol) was added to 
a solution of the title compound of step B (40 mg; 60 pmol) 
and sodium iodide (60 mg; 0.4 mmol) in acetonitrile at room 
temperature. After stirring 30 minutes, additional amounts 
25 of sodium iodide (30 mg; 0.2 mmol) and trimethylsilyl 

chloride (25 0.2 mmol) were added. After stirring an 

additional 3 0 minutes, the reaction mixture was partitioned 
between EtOAc and water. The organic layer was washed with 
2.5% Na 2 S 2 0 3 solution and brine, dried (MgS0 4 ) and 
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concentrated. Chromatography on silica gel using a step- 
wise gradient of CH 2 C1 2 to 5% methanol ( "MeOH" ) /CH 2 C1 2 in 1% 

increments followed by preparative HPLC [30 x 500 mm ods 
(s-10) column, flow rate = 35 ml/min. , step gradient from 
5 70% MeOH/H 2 0 + 0.1% trif luoroacetic acid ( "TFA" ) to 80% 

MeOH/H 2 0 + 0.1% TFA in 2% increments at 5 minutes] gave a 

residue that was lyophilized from MeOH/H 2 0 to afford 23 mg 
(67%) of the title compound of this Example as a white 
solid. mp 112-120°C. 

10 

Example lftA 
N- (3, 4-Dimethvl-5-isoxazolvl) -2 ; - r (A- 

pyr imidinvla mino ) methvl 1 -4 ; = (2-oxazolvl) n.l'- 

biohenvl 1 -2 -sulfonamide 

15 




A mixture of 4-aminopyrimidine (20 mg; 0.2 mmol) , the 
title compound of step F of Example 21 (42 mg; 0.1 mmol) 
20 and MgS0 4 (ca. 1 g) in 2 mL of toluene was heated to reflux 

for 10 hrs. After cooling to room temperature, the 
reaction mixture was filtered and concentrated to ca. 1 mL. 
After cooling to 0°C, sodium borohydride (12 mg; 0.3 mmol) 
was added followed by 0.2 mL of MeOH. After stirring 24 

25 hrs, the reaction mixture was loaded onto an SAX cartridge 
(3 mL) that was pretreated as follows: 1M sodium acetate 
("NaOAc") (2 x 10 mL) ; water (4 x 10 mL) ; MeOH (2 x 10 mL) ; 
and CH2CI2 (2 x 10 mL) . The cartridge was eluted with 
CH2CI2 (2 x 10 mL) , followed by CH 2 C1 2 : MeOH: TFA, 50:50:3 <2 

3 0 x 10 mL) . The product containing fractions were 
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concentrated to give a residue that was further purified by 
preparative HPLC (Flow rate = 35 ml/min.; 30 x 500 ram s-10 
ODS-120A column, using a stepwise gradient of 43% MeOH/H20 

+ 0.1% TFA to 53% MeOH/H 2 0 + 0.1% TFA in 2% increments at 5 
5 minute intervals) . Concentration of the pure fractions 

gave a residue that was lyophilized from MeOH/H 2 0 to afford 
29 mg (54%) of the title compound of this Example as a 
white powder, 
mp 156-167°C. 

0 

Example 185 
N- (3 , 4-pimgthyl-g- jspx^plYl) -2 ' - (4- 

morpholinvlmethv l ) -4' - (2-oxa zolvl) t 1. 1 ' -biphenvll - 

2 -sulfonamide 

5 




The title compound of this Example (42 mg; 86%) was 
prepared as a white solid by a method analogous to that 
20 described in Example 157. mp 95-100°C. 



- (3.4-Dimethvl> 5-isoxazolvl) -2' - [ (4-methvl-l- 
pjperazinvl ) methvl 1 -4 ? - (2-oxazolvl) 11. 1 ' -biphenvll - 
2 5 2 -sulfonamide 
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The title compound of this Example (38 mg; 76%) was 
prepared as a white solid by a method analogous to that 
5 described in Example 157. mp 220-233°C. 



Example 187 
l-Acetvl-4- r XI ' - C f(3.4-dimathvl 



10 



isoxazolvHaminol aulfonvll - 4- (2-oxazolvl) fl. 1'- 

biphenvl 1 - 2 - vll mathvl l 




The title compound of this Example (47 mg; 75%) was 
prepared as a white solid by a method analogous to that 
described in Example 157 . 
mp 125-145°C. 

N- ( 3 . 4 -Dimethyl - 5 - i aoxazol v l ) -4 ' - (2-oxa2olvl 1 -2 ' - 

I IA- (2.2 .2-trifluoroethvl) -1- 
DlDerazinvllmathYll r i. 1 ; -biBhanvn -2 -gulf on» m ^ n 

dihvdroehlorida 
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o 

i 

Boc 

10 Trif luroacetic anhydride (2.1 mL; 14.8 mmol) was added 

over 5 min. to a solution of N-Boc piperazine (2.5 g; 13.4 
mmol, "Boc" is tert-butoxycarbonyl) and trie thy lamine (2.2 
mL; 16 mmol) in methylene chloride (70 mL) at 0°C. After 
stirring 1 hr . , the reaction mixture was diluted with 

15 methylene chloride and the resulting organic layer was 

washed with water, IN HCl, and brine. Drying (MgS0 4 ) and 

concentration afforded 3.78 g (99%) of the title compound 
of this step as a colorless oil. 

20 B • l-(2,2. 2 -Trif luoroethvl ) piperazine 

hydrochloride 

^CF 3 

0 ,hci 

I 

H 
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A solution of the title compound of step A (2 g; 7.09 
ramol) in 8 mL of THF was added over 15 min to a solution of 
1.0 M borane^THF (12 mL; 12 mmol) at 0°C. Following 

5 addition, the mixture was refluxed for 2 hr. After 

recooling to 0°C, MeOH (5 ml) was carefully added over 3 0 
minutes. HC1 gas was bubbled through the solution to 
saturation and the resulting mixture was refluxed for 2 hr. 
After cooling to room temperature and standing 18 hr. , the 

0 solid that separated was filtered, washed with ether and 
dried to afford 1.7 g (99%) of the title compound of this 
step as a white solid. 



c • N- ( 3 , 4 -Dime th vl - 5 ■ i goxazol vl ) -4 ' - (2- 

oxazolvl 1 -2 ' - r f4- ( 2. 2 .2-trifluoroethvD- 
l-piperazinvllma thvll n. 1 ' -biphenvll -2- 
gUlf pgamide dihvdrochlorida 

The title compound was prepared by reaction of the 
title compound of step B with the title compound of step F 
of Example 21 by a method analogous to that described in 
Example 157. 47 mg (75%) of the title compound of this 
Example was prepared as a white solid. mp 125-145°C. 



25 



Example 18 9 
N- T r rf3.4-Dimethvl-5- 

isoxazolvl ) amino 1 sulfonvl 1 -4- (2 -oxazolvl) r 

gnvll -2-vnmethvll -N-mefchvl -1H- indole 

carboxamide 



30 
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To a solution of 0.05 g (0.114 mmol) of N-(3,4- 
dimethyl-5-isoxazolyl) -2 ' - [ (methyl ami no) methyl] -4 ' - (2- 
oxazolyl) [1, 1' -biphenyl] -2 -sulfonamide prepared as 
5 described in step A of Example 28 in 2 mL of CH2CI2 and 0.1 

mL DMF, 0.018 g (0.114 mmol) of indole-2-carboxylic acid 
and 0.021 g (0.142 mmol) of 1 , 3-diisopropylcarbodiimide 
were added. The mixture was then stirred at room 
temperature for 12 hr and evaporated. The residue was 
10 purified by reverse phase preparative HPLC on a 3 0x500 mm 

ODS S10 column using 80% solvent B (90% MeOH, 10% H2O, 0.1% 

TFA) and 20% solvent A (10% MeOH, 90% H 2 0, 0.1% TFA) . The 

appropriate fractions were collected and neutralized with 
aqueous sodium bicarbonate to pH 7 and concentrated to 10 
15 mL. The solution was then acidified to pH 4 using aqueous 

sodium bisulfate and the white solid was filtered and dried 
to provide 0.024 g (36%) of the title compound of this 
Example as a white solid, m.p. 135-145°C. 



2 0 Wvinnple 190 

N.N,N^Trimethvl-W^[ f2'- [ [ ( 3 , 4-aimethvl-5- 
isoxazolvl ) amino] sulfonvl 1 -4- ( 2 -oxagolvl ) [ 1 , 3, ' - 

biphenvll -2 -vl 1 m ethvl 1 urea 




The title compound of this Example was prepared by a 
procedure analogous to that of Example 2 8 using N,N- 
dimethylcarbamyl chloride to provide 0.061 g (53%) of a 
30 white solid. m.p. 80-90°C. 
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Example 191 

N- f 3 . 4 -Dimethyl - 5 -isoxazolvl 1 -4 ' - (2-oxazolvl) -2 ' - 

[ (3-phenvl-2-oxo-l-imi da2olidinvl)methvl1 fl.l'- 
5 biphenvl 1 -2 -sulfonamide 




A. N- ( 3 , 4 -Dimethyl- 5 - isoxaz olvl ) I (2- 

methoxvethoxv)methvl1 -4 ' - (2-oxazolvl) - 
2 ' - r F T2- (phenyl ami no) ethvll - 
amino! methyl 1 f 1 . 1 ; -biphenvl! -2 - 
gilJLf opamije 




To N-phenylethylenediamine (163 mg, 1.2 mmol) , the 
title compound of step E of Example 21 (511 mg, 1.0 mmol) 
and 3A molecular sieves in 10 mL CH2CI2/ acetic acid (180 
2 0 mg, 3 mmol) was added followed by sodium 

triacetoxyborohydride (63 6 mg, 3 mmol) . The reaction 
mixture was stirred at room temperature overnight and 
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filtered. The filtrate was washed with H2O and brine, 
dried and concentrated. The residue was chroma tographed on 
silica gel using 10:60:0.2 hexane/EtOAc/triethylamine to 
give the title amine of this step (500 mg, 79%) as a gum. 

5 

B. N- (3,4 -Dimethyl - 5 - isoxazolvl ) -N- r (2- 

methoxvethoxvlmethvll - 4^(2-oxazQlvD- 
2 ' - I f 3 -Phenyl -2 -oxo-1- 

imxdazoXidinvDmethvn r 1 . 1 ' -blphenvll -2- 
10 sulfonamide 




OMe 



To the title compound of step A (180 mg, 0.29 mmol) in 
15 0.95 mL DMF, triethylamine (144 mg, 1.43 mmol) was added 
followed by 1 , 1 ' -carbonyldiimidazole (104 mg, 0.64 mmol). 
The mixture was heated at 40°C for 10 hr. To the reaction 
mixture, 15 mL H2O was added and filtered. The solid was 
dissolved in EtOAc , washed with H2O and brine, dried and 
2 0 concentrated. The residue was dissolved in 6 mL of dry 

THF. To the solution, NaH (60% in mineral oil, 46 mg, 1.14 
mmol) was added. The mixture was stirred at room 
temperature for 3 hr. 10 mL saturated NH4CI was added and 

extracted with EtOAc. The combined organic extracts were 
25 washed with H2O and brine, dried and concentrated to give 
the title cyclic urea of this step. 
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C . N- (3 . 4 -Dimethyl- 5- isoxazolvl ) -4 ' -(2- 
oxazolvl ) -2 9 - \ ( 3 -phenyl -2 -oxo-1- 
imidazolidinvl) methvl 1 [1,1' -biphenvll -2- 
sulf onamide 

5 

To a solution of the title compound of step B in 5.7 
mL of CH3CN, trimethylsilyl chloride (186 mg, 1.71 mmol) 

was added and followed by Nal (256 mg, 1.71 mmol) . The 
mixture was stirred at room temperature for 3 0 min. 
10 Additional trimethylsilyl chloride (248 mg, 2.28 mmol) and 
Nal (342 mg, 2.28 mmol) were added in four portions and the 
reaction mixture was stirred for an additional 1 hr 45 min. 
The reaction mixture was then added to H2O and EtOAc . The 

organic layer was separated and washed with saturated 
15 aqueous Na2S203, brine, dried and concentrated. The residue 

was purified by preparative HPLC on an ODS S10 column using 
30% solvent A (10% MeOH, 90% H2O, 0.1% TFA) and 70% solvent 

B (90% MeOH, 10% H2O, 0.1% TFA) to provide the title 

compound of this Example (101 mg, 62%, two steps) as a 
20 white solid, m.p. 140-150°C (amorphous) . 



g3SMMBl .fi 192 

igoxfrzolyl ) amino] gulf onyl] -4- ( 2-Qxazplyl ) [1, 1' - 




3 0 The title compound of this Example was prepared by a 

procedure analogous to that of Example 189 using indane-2- 
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carboxylic acid to provide 0.041 g (62%) of a white solid, 
m.p. 110-115°C. 



Ex amp la 193 

KF- (3 . 4-Pimethvl-5-isoxazolvl V -4 ; - (2-oxazolvl \ --> • - 

I (1.2.3. 4 -tetrahvd ro-l-oxo-2 - 




The title compound was prepared by a procedure 
analogous to that described in Example 161. Yield: 45% for 

two steps, m.p. = 127-135°C (amorphous). 



BaEMBBlfl 

2 • - flH-Benzimidazol-l-vlmathvl) -N- (3. 4 -dimethyl -5 - 
isoxazolvl) -4 '-(2-oxazolvl ) f 1 . 1 ' -biohenvl 1 -2- 

Bulfonamlda 



20 
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2 ' - ( lH-Benzimidazol-l-vlmethvl > -N- (3.4 
dimethvl-5-isoxazolvl) -N- r (2- 
methoxvethox v ) methvl 1 -4 ' - f 2- 
oxagolvl) [l,r-biphenv n ^-sulfonamide 




CH 3 



OMe 



To a solution of the title compound of step B of 
Example 57 (0.068 g, 0.118 mmol) in 1 mL DMF, benzimidazole 
(0.017 g, 0.14 mmol) and anhydrous potassium carbonate 
(0.02 g, 0.14 mmol) were added and the mixture was stirred 
at room temperature for 24 hrs . The mixture was then added 
to water and the solution was extracted with EtOAc. The 
combined organic extracts were washed with water and dried 
and evaporated. Chromatography on silica gel using 2:1 
hexanerEtOAc afforded 0.056 g (81%) of the title compound 
of this step as a yellow gum. 



B . 2 f - ( lH'Benzimidazol - 1-vlmethvl > -N- (3.4- 
ai»ethvl-5-igoxazol vl) -4* - (2- 
QX*SQl Vl ) f 1 . 1 ! -biphanvl 1 - 2 - s ulfonamide 

To a solution of the title compound of step A (0.056 
g, 0.096 mmol) in 5 mL of ethanol, 5 mL of 6N aqueous 
hydrochloric acid was added and the mixture was re fluxed 
for 1 hr. The mixture was neutralized to pH 8 using 
aqueous sodium bicarbonate and then reacidified to pH 4 
using acetic acid. The mixture was then evaporated and the 
residue was purified by reverse phase preparative HPLC on a 
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30x500 mm ODS S10 column using 61% solvent B (90% MeOH, 10% 
H 2 0, 0.1% TFA) and 39% solvent A (10% MeOH, 90% H 2 0, 0.1% 

TFA) . The appropriate fractions were collected and 
neutralized with aqueous sodium bicarbonate to pH 7 and 
5 concentrated to 10 mL. The solution was then acidified to 
pH 4 using aqueous sodium bisulfate and the white solid was 
filtered and dried to provide 0.026 g (52%) of the title 
compound of this Example as a white solid. m.p 13 0-135°C. 



10 Example X95 

2' -t (2.3 -Pihvdro-2 -oxo- 3 -benzoxazolvl ) methvl 1 -u- 
(3 , 4 -dimethyl -5 -isoxazolvl ) -4 ' - (2-oxazolvl ) ri. 1 ' - 

bjphenyl] pawfttd* 




20 



The title compound of this Example was prepared by a 
procedure analogous to that described in Example 161. 
Yield: 55% for two steps. m.p. 130-137'C (amorphous). 



Example 196 
2'- [ ( 2 , 3 -Dihvdro-2 -oxo- 1H- 




(3 . 4 -dime thvl - 5 - isoxazolvl ) -4 ' - (2-oxa 

biphenvll -2 -sulfonamide 



25 
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2 ; - r ( 2 . 3-Dihvdr Q -2- Q y 0 -lH-ind 0 l -1 - 
vllmethvll -M- f 3 . 4-dim«thvl-5- 
isoxazolvl) -W- f (2-methoxvflthoxv)methvl 1 - 
4 • - ( 2-oxazolvl ) f 1 . 1 ' -biphanvl 1 - 3 - 
sulfonamide 




OMe 

10 

To (2-aminophenyl) acetic acid (225 mg, 1.5 mmol) , the 
title compound of step E of Example 21 (256 mg, 0.5 mmol) 
and 3A molecular sieves in 5 mL CH2CI2, acetic acid (135 
mg, 2.3 mmol) was added followed by sodium 

15 triacetoxyborohydride (318 mg, 1.5 mmol). The reaction 
mixture was stirred at room temperature overnight and 
filtered. The filtrate was washed with H2O and brine, dried 
and concentrated. The residue was chromatographed on silica 
gel using 1:3 hexane/EtOAc to give the title compound of 

20 this step (280 mg, 89%) as a gum. 
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B . 2'- T (2. 3-Dihvaro-2-oxo-lH-inaol-l- 
vl^ethvll -M-(3,4-dimethvl-5- 
iaoxazolvl) -4 ; - (2-oxazolvl) tl, 1 1 - 
biphenvll -2 -sulfonamide 

5 

To a solution of the title compound of step A (280 mg, 
0.45 mmol) in 9 mL of CH3CN, trimethylsilyl chloride (388 

mg, 3.6 mmol) was added and followed by Nal (540 mg, 3.6 
mmol) . The mixture was stirred at room temperature for 3 0 
10 min. Additional trimethylsilyl chloride (141 mg, 1.3 mmol) 
and Nal (195 mg, 1.3 mmol) were added and the reaction was 
stirred for an additional 2 hr. The reaction mixture was 
then added to H2O and EtOAc. The organic layer was 

separated and washed with saturated aqueous Na2S203, brine, 

15 dried and concentrated. The residue was purified by 

preparative HPLC on an ODS S10 column using 32% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 68% solvent B (90% MeOH, 
10% H2O, 0.1% TFA) to provide the title compound of this 
Example (162 mg, 67% for two steps} as a white solid. m.p. 

20 >185*C, dec. 



N- ( 3 . 4 -dimethyl- 5- isoxazolvl > -4 * - (2-oxazolvl) -2 ' 



T (2-oxo-3-methvl-l-i 



25 



biphenvll -2-sulf onamide 




CH 3 
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1ST- (3 f 4-Dimethvl-5-isoxa2olvl) -N- r(2- 
methoxvethoxvlmethvl ] -2^-rrr2- 
(methvUmino)ethvnami nolmethvl] -4 ; - f 2 
oxazolvl) CI, l'-biphenv ll -2 -gulf onamida 




OMe 



To a solution of 0.3 g (0.586 irimol) of the title 
compound of step E of Example 21 in 15 mL of CH 2 C1 2 , 1 g of 

10 3A molecular sieves, 0.074 g (0.997 mmol) N-methyl 

ethylenedi amine, and 0.105 g (1.76 mmol) of acetic acid 
were added and stirred under argon for 10 min. 0.372 g 
(1.45 mmol) of sodium triacetoxyborohydride was then added 
to the mixture and stirred at room temperature overnight. 

15 The solution was then filtered through celite and the 
celite washed with 25 mL of CH 2 C1 2/ and the combined 
filtrate was washed with of water, dried and evaporated to 
afford 0.33 g (100%) of the title compound of this step as 
a colorless gum. 

20 

B. N- (3t 4-Pimethvl-5-igoxazolvl> -n- r (2- 

ffi »thPXV»thQXV)wethvl1 -2 X ( 3-m fl th V l-2- 
oxo-l-imidazQlidinvl)mathvn -4 ' - f 2- 
oxasolvl) [Ll^biDhanvll ^sulfonamide 
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To a solution of 0.33 g (0.586 mmol) of the title 
compound of step A in 10 mL of CH2CI2, 0.104 g (0.645 mmol) 

5 carbonyldiimidazole was added. The mixture was stirred at 
room temperature for 24 hrs . The mixture was then washed 
with water, dried and evaporated to provide 0.2 6 g of the 
title compound of this step as a colorless gum. 



10 C - N- (3.4 -dimethyl - 5 - i soxa zolvl ) -4'- (2- 

oxazolvl) -2 ' - T (2-oxQ-3-met hvl-l- 
imidazolidinvDmethvn ri.l' -biphenvll -2- 
Bulfonamlde 

15 To a solution of the title compound of step B (0.26 g, 

0.45 mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous 
hydrochloric acid was added and the solution was refluxed 
for 1 hr. The mixture was then diluted with water and 
extracted with EtOAc. The combined organic extracts were 

20 then washed once with water and dried and evaporated. The 
residue was purified by reverse phase preparative HPLC on a 
30x500 mm ODS S10 column using 62% solvent B (90% MeOH, 10% 
H 2 0, 0.1% TFA) and 38% solvent A (10% MeOH, 90% H 2 0, 0.1% 

TFA) . The appropriate fractions were collected and 
25 neutralized with aqueous sodium bicarbonate to pH 7 and 

concentrated to 5 mL. The solution was then acidified to 
pH 2 using aqueous sodium bi sulfate and the white solid was 
filtered and dried to provide 0.039 g (17%) of the title 
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compound of this Example as a white solid. m.p. 105-115°C 
(amorphous) . 



N- (3r4-dimethvl-5-isoxazol vl ) -4 ' - (2-oxazolvl 1 -2 ' - 

I [2-OXO-3- (1-meth vlethvlUl- 
imiaazolidinvnmethvll ri, 1 ; -biphenvll -2-flulfonamide 




10 

The title compound of this Example was prepared by a 
three -step method analogous to that described in Example 
197 to provide 0,039 g (12% for three steps) of a white 
solid. m.p. 105-110°C (amorphous) . 

15 

Example 19 9 

n- [ [3 * - [ [ (3r 4-4imetfryi-5- 

isoxazolvl ) amino! sulf onvll -4- (2-oxazolvl 1 n, 1 « - 
bjphenyl ] -2-vl 1 methvl 1-N,3 -dimethvlbutanamide 

20 




The title compound of this Example was prepared by a 
procedure analogous to that of Example 28 using isovaleryl 
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chloride to provide 0.048 g (82%) of a white solid. m.p. 
114-122°C. 

B?e«HPle 200 

5 N- r T2'~ T r (4.5-Dimethvl-3- 

ifloxazolvl) amino ] aulfonvll -4- (2-oxazolvl) [1, 1' - 

biphenvl 1 - 2 -vl 1 m ethyl 4-trimethvlpantanamide 




The title compound of this Example was prepared by a 
procedure analogous to that of Example 28 using chloride 
4,4-dimethyl pentanoyl chloride to provide 0.078 g (71%) of 
a white solid, m.p. 115-122°C. 

15 

Example 201 

N- (3,4 -dimathvl — 5 - ifl oxazolvl > - 2 ' - [ (4 , 4-dimethvl-2- 
oxo- 1-pvrrolidinvl ) methvl 1 -4 / - (2-oxazolvl) [1,1'- 

biphenvll -2 -sulfonamide 

20 
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N- ( 3 . 4 -Dimethyl -5 -isoxazolvl > -2 ' - T (4 , 4- 
dimethyl -2 -oxo- 1 -pvr rolidinvl ) methvl 1 -N- 
t ( 2 -methoxvethoxv) me thvl 3 -4 * - (2- 
oxazolvl > CI, 1* -blphe nvll -2 -sulfonamide 




To ethyl 4 -amino -3 , 3 -dimethyl butyrate (159 mg, 1.0 
mmol) and the title compound of step E of Example 21 (256 

10 mg, 0.5 mmol) and 3A molecular sieves in 5 mL CH2CI2 / 

acetic acid (60 mg, 1.0 mmol) was added followed by sodium 
triacetoxyborohydride (318 mg, 1.5 mmol) . The reaction 
mixture was stirred at room temperature overnight and 
filtered. The filtrate was washed with H2O and brine, dried 

15 and concentrated. The residue was chroma tographed on 
silica gel using 1:2.5 hexane/EtOAc to give the title 
compound of this step (220 mg, 72%) as a gum. 

B . N- ( 3 . 4 -dimethyl -5- isoxazolvl) -2 ' - T (4 . 4- 
20 dimethyl -2 -oxo- 1 -pvrrolidinvl ) methvl 1 - 

4' - (2 -oxazolvl) fl.l' -biphenvll -2- 
sulfonamide 

To a solution of the title compound of step A (218 mg, 
25 0.3 6 mmol) in 7 ml, of CH3CN, trimethylsilyl chloride (315 

mg, 2.9 mmol) was added followed by Nal (435 mg, 2.9 mmol) . 
The mixture was stirred at room temperature for 1 hr. 
Additional trimethylsilyl chloride (158 mg, 1.5 mmol) and 
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Nal (218 mg, 1.5 mmol) were added and the reaction was 
stirred for an additional 1 hr and 15 min. The reaction 
mixture was then added to H2O and EtOAc . The organic layer 
was separated and washed with saturated aqueous Na2S203, 
5 brine, dried and concentrated. The residue was purified by 
preparative HPLC on an ODS S10 column using 35% solvent A 
(10% MeOH, 90% H2O, 0.1% TFA) and 65% solvent B (90% MeOH, 

10% H2O, 0.1% TFA) to provide the title compound of this 

Example (80 mg, 43% for two steps) as a white solid, m.p. 
10 118-125-C. 

Examples 202 to 27 0 

The compounds of Examples 202 to 27 0 have the 

15 structure below where, for each compound, R* is the moiety 
shown in Table II following. 

f=\ 




These compounds were prepared robotically as 
follows. To a vial containing an acid R*-COOH (0.075 
mmol), a solution of 2 1 - [ (methylamino) methyl] -N- (3,4- 
dimethyl-5-isoxazolyl) -4 1 - (2-oxazolyl) [1, 1 r -biphenyl] - 2- 
sulf onamide, prepared as described in step A of Example 28 
(32.9 mg, 0.075 mmol) in 0.34 ml CH2CI2 and 0.09 ml DMF was 

added followed by a solution of 1, 3-diisopropylcarbodiimide 
in CH2CI2 (0.28 N, 0.320 ml, 0.09 mmol). The reaction 
mixture was vortexed for 3 minutes and let stand at room 
temperature for 24 hr. The mixture was then loaded onto 
1.5 g of a Strong Anion Exchange ("SAX", Quaternary Amine) 



20 



25 



30 
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resin and eluted with 20 ml CH2CI2 and then 10 ml 3% TFA in 
CH2CI2 to give the desired compound. 

TABLE II 



E* r 


R* 


COMPOUND NAME 


" HPLC 1 


If O r 






Reten- 
tion 
Time 

(min) A 

- 


202 




I N-[ [2'- [ [ (3,4-Dimethyl-5- 
1 isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl ] methyl] -N- 
methylcyclobutanecarbox- 
I amide 


I 6.6 1 


203 


■Ol 

H3C 3 


N- [ [2 '- [ [ (3, 4-Dimethyl-5- 
| isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl J -2-yl ] methyl ] - 
N, 1 , 3-trimethyl-lH- 
pyrazole-5-carboxamide 


6.6 


204 




N-[ [2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl ] -N, 2- 
dimethylbenzeneacetamide 


7.3 


205 


yk 

K3C— ' f 


N- [ [2 '- [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl]methyl] -1- 
ethyl-N, 3 -dimethyl -1H- 
pyrazole-5-carboxamide | 


6.3 


206 


-yk, 

H3C 5 


N-[[2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino ) sul f onyl ] - | 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] - 
N, 1 , 3 , 5-tetramethyl-lH- 
pyrazole-4-carboxamide 1 


6.7 


207 


F 


N-[[2'-[ [ (3,4-Dimethyl-S- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -y 1 ] me thy 1 ] - 2 , 6 - 
dif luoro-N-methylbenzamide j 


6.9 
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208 


c 




N-[ [2'-[ [ (3, 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl ] methyl ] -N- 
methylbenzenebutanamide 


7 


.6 


209 


OM 

6 


e 


N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl] -2- 
methoxy-N- 

methylbenzeneacetamide 


7 


. 2 


210 


MeC^ 


O' 




N- [ [2 ' - [ [ (3 , 4- Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl] methyl ] -3- 
methoxy-N- 

me t hyl benzene ace t amide 


7 


. 0 


211 ? 




O" 




N- I [2 ' - [ [ (3 . 4-Dimethvl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl ] methyl ] -4- 
methoxy-N- 

me thyl ben zeneacet amide 


7 


. 0 


212 




4-Chloro-N- [ [2 '- [ [ (3,4- 
dimethyl-5- 

isoxazolyl) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -yl ] methyl ] -N- 
methylbenzeneacetamide 


7 


.5 


213 


CI 

6 




2 -Chloro-N- [[2'-[[(3,4- 
dimethyl -5- 

isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methylbenzene ace t amide 


7 


.4 


X T± 


6 




N- [ [2 ' - [ [ (3 , 4-Dimethvl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl] -2,6- 
dif luoro-N- 

methylbenzeneacetamide 


7 


. 1 


215 


F 


N- [ [2 # - I [ ( 3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl] -3 , 5- 
dif luoro-N- 

me thyl ben zeneacet amide 


7 


.2 
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F 
1 

<> 

F 




N- [ [2 ' - [ [ (3, 4 -Dimethyl-S- 
is oxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl] -2 , 5- 
dif luoro-N- 

me t hy 1 benz eneac e t ami de 


7.1 


217 






N-[ 12' -I [ (3, 4 -Dimethyl- 5- 
isoxazolyl) ammo] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl 3 methyl ] -2,4- 
dif luoro-N- 

methylbenzeneacetamide 


7.2 


218 




0 




N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl-4- 

quinol inecarboxamide 


6.2 


219 


<xx< 


N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl-6- 

benzothiazolecarboxamide 


6.5 


220 


H3C 


3- (1, 1-Dimethylethyl) -N- 
[ [2'- [ [ (3,4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] - 

4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N, 1- 
dimethyl-lH-pyrazole-5- 
carboxamide 


7.4 


221 


OMe 


4-Chloro-N- [ [ 2 ' - [ [ ( 3 , 4- 
dimethyl-5- 

isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl] -2- 
me t hoxy-N -me t hy Ibenzami de 


7.3 


222 


6 


3- (1, 1-Dimethylethyl) -N- 
[ [2 [ [ (3,4-dimethyl-5- 
isoxazolyl) ammo] sulfonyl] - 

4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl-l-phenyl-lH-1 ,2,3- 
triazole-5-carboxamide 


6.6 
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223 




2, 3-Dihydro-N- [ [2 ' - [ [ (3, 4- 
dimethyl-5- 

isoxazolyl ) amino) sulf onyl ) - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl j methyl] -N, 4- 
dime thyl - 2 - thioxo- 3 - 
thiazoleacetamide 


6.4 


224 


F 3 C 3 


N-[[2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -yl ] methyl ] -N, 3- 
dimethyl-5- 
( trif luoromethyl ) -4- 
isoxazolecarboxamide 


7.2 


225 




3- (1, 1- Dime thyl ethyl) -N- 
[ [2' - [ [ (3,4-dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 

4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl 3 methyl ] -1- 
ethyl-N-methyl-lH-pyrazole- 

5- carboxamide 


7.6 


1 226 

Ad VS 


NsN 


N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl-5- ( 1 -pyrrol idinyl) - 
2H- tetrazole-2 -acetamide 


6 . 6 


227 




N- [ [2'-[ [ (3,4-Dimethyl-5- 
isoxazuiyi } amino j sui tony J- j ~ 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl [1, l'-biphenyl] -2- 
c ar boxami de 


7.5 


228 


V 


N-[[2'-[ [ (3, 4 -Dime thyl -5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1, l'- 
biphenyl] -2-yl] methyl ] -N- 
me thy 1-3- 

( trif luoromethyl ) benzene- 
acetamide 


7.5 


229 




N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1, l'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methyl-2- 

( trif luoromethyl ) benzene- 
acetamide 


7.5 
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1 230 


H3C ^ 


1 N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino] sulfonyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N, 1- 
dimethyl-lH-benzimidazole- 

1 2 -propanamide 


1 5.6 1 


231 


CFj, 


N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino ] sul fonyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl) methyl] -N,2- 
1 dimethyl -4 - 

( trif luoromethyl) -3- 
1 pyridinecarboxamide 


7.1 


232 


\ HI 


N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl-5- (2-pyridinyl ) -2- 
1 thiophenecarboxamide 


7.0 


233 


6"' i 


N- [ [ 2 ' - [ [ (3,4-Dimethyl-5- 
isoxazolyl) ammo] sulfonyl ] - ! 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ) methyl ] -N- 
methyl-4-phenyl-l, 2, 3- 
thiadiazole-5-carboxamide 


7.2 


234 


N=N 


N- [ [2 ' - [ [ (3, 4 -Dimethyl - 5- 
isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N- I 
methyl-4- (1 , 2 , 3-thiadiazol- 
4-yl ) benzamide 


6.9 


235 




N-[ [2'- [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] -N- 
methyl-2-oxo-3 (2H) - 
benzoxazolepropanamide 


6.9 


236 




N-[ [2'-[[ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulfonyl J - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl ] -N, 5- 
dime thy 1 - 2 -phenyl - 4 - 
oxazoleacetamide j 


7.6 
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237 




N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino 1 sulf onvl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2-yl] methyl ] -N- 
methyl-1 , 4- 

dithiaspiro [4.5] decane-8- 
carboxamide 


7.5 


238 


Me ~\ J c. 


4-Chloro-N- [ [2'- [ [ (3,4- 
dimethyl-5- 

isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2-yl ] methyl ] - 
N, 1, 3-trimethyl-lH- 
pyrazolo [ 3 , 4-b] pyridine-5- 
carboxamide 


7.0 


239 




N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N- 
me thy 1 - 1 -phenyl - 5 -propyl - 
lH-pyrazole-4-acetamide 


7 . 8 


240 


jCX* 


N-[ [2'-[ t (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
bi phenyl ] - 2 -yl ] methyl ] -N- 
methyl-3- [ (4- 

methylphenoxy ) methyl ] benz- 
amide 


8.1 


241 


f>c -0 


N-[ [2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl] methyl ] -N- 
methyl-5- [ 3- 

( trif luoromethyl ) phenyl ] - 
2H-tetrazole-2-acetamide 


7.7 


242 


n s r 
i 

Me 


N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -N- 
methyl-5- [l-methyl-3- 
( trif luoromethyl ) -1H- 
pyrazol-5-yl] -2- 
t hi ophenec ar boxami de 


7.9 
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243 


Me 


N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 

isoxazolyl) amino) sulfonyl] - 

4- (2-oxazolyl) [1,1'- 

biphenyl ] - 2 -y 1 3 methyl ] -N , 4 - 

dimethyl -5- [3- 

( trifluor ome thy 1) phenyl ] -5- 

thiazoleacetamide 


8.2 


244 


N F 3 C 


1- ( 4 -Chlorophenyl ) -N- [ [2 ' - 
[ [ (3,4-dimethyl-5- 
isoxazolyl ) amino) sulfonyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl] -N- 
methyl-5- ( trifluor ome thyl ) - 
lH-pyrazole-4-carboxamide 


7.8 


245 




N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) amino ) sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl) methyl ) -N, 6- 
dimethyl-2- 
pyridinecarboxamide 


7.0 


246 


CP 81 


N-[ [2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl) methyl] -N- 
methyl-2-thiopheneacetamide 


7.5 


247 


9 


N-[[2'-[[ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulfonyl ] - j 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl) -N- 
methyl-2- 

(phenylmethoxy) benzene- 
acetamide 


8.6 


248 


<x H * 


3- (2-Chloro-6- 

f luorophenyl ) -N- [ [ 2 ' - 
[ [ (3, 4 -dimethyl- 5 - 
isoxazolyl) amino] sulfonyl] - 

4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl] -N, 5- 
dimethyl-4- 
isoxazolecarboxamide 


7.8 


249 




N- [ [2 '- [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) amino] sulfonyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl] methyl ] -N, 1- 
dimethyl-lH-pyrazole-4- 
carboxamide 


6.7 
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253 



XX 



S 5 



6-Chloro-N- [ [2 ' - [ ( (3, 4- 
Dimethyl-5- 

isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl 3 - 2 -yl 3 methyl 3 -N- 
methyl-3- 

pyr i dinecar boxami de 



7.2 



254 



S 5 



N- [ [ 2 ' - [ [ (3, 4 -Dimethyl -5- | 7.4 
isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -y 1 ] methyl ] -N- 
methyl-lH- indole- 5- 
car boxami de 



255 



CI 




2-Chloro-N- [ [2 '- [ [ (3, 4- 
dimethyl-5- 

isoxazolyl ) amino ] sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -yl ] me t hy 1 ] -N, 6- 
dimethyl-4- 
pyridinecarboxamide 



7.3 



1 256 




N-[ [2'-[ [ (3, 4 -Dimethyl- 5- 


7.1 




isoxazolyl ) amino 1 sul fonyl ] - 






4- (2-oxazolyl) [1,1'- 








biphenyl 3 -2 -yl 3 methyl 3 -N- 






methyl-4- 

cinnolinecarboxamide 
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257 


c 






N- [ [2 ' - [ [ (3, 4 -Dimethyl- 5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -y 1 ] methyl ] -Kl- 
ine thyl - 1H- indole- 1 - 
acetamide 


7 


. 8 


258 


1 


N 
H 




N-[ [2'-[ [ (3, 4 -Dimethyl- 5- 
isoxazolyl ) ammo] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl] -N- 
methyl-lH- indole- 3 - 
acetamide 


7 


.6 


259 


c 






2, 3-Dihydro-N- [ [2 [ [ (3, 4- 
dimethyl-5- 

isoxazolyl ) ammo] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl] methyl ] -N- 
methyl-lH- indene- 2- 
acetamide 


8 


.4 


260 




H 




N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl ) ammo] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2-yl ] methyl] - 5- 
f luoro-N-methyl-lH-indole- 
2 - carboxami de 


8 


.2 


261 




iMe 


N-[ [2'-[ [ (3,4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -3 , 5- 
dimethoxy-N-methylbenzamide 


7 


. 7 


262 


CI 

OMe 


5-Chloro-N- [ [2 '- [ [ (3,4- 
dimethyl-5- 

isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
bipheny 1 ] - 2 -y 1 3 methyl ] - 2 - 
me thoxy-N-me thy lbenz amide 


7 


.9 


263 


Ck 


x? 

CI 




2, 6-Dichloro-N- [ [2'-[ [ (3,4- 
dimethyl-5- 

isoxazolyl ) amino J sul f onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2-yl ] methyl ] -N- 
methyl-3- 

pyridinecarboxamide 


7 


.6 
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264 



M 



Hi 



3- (Acetyl ami no) -N- [ [2 ' - 
[ [ (3, 4 -dimethyl -5- 
isoxazolyl ) amino ] sulf onyl ] - 

4- (2-oxazolyl) [1,1'- 

biphenyl] -2-yl] methyl ] -N, 4- 
dime thy lbenz amide 



7.0 



265 



N-[[2'-[[(3, 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl ] methyl ] -N, 5- 
dime t hyl - 1 -phenyl - 1H- 
pyr a z o 1 e - 4 - c ar boxamide 



7.6 



266 



OMe 



N- [ [2 ' - [ [ <3 , 4 -Dime thyl- 5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] - 2 -yl ] methyl ] -4- 
met hoxy-N-me thyl -2- 
quinolinecarboxamide 



7.7 



267 



Me 



N 



N-[ [2'- [ [ (3,4-Dimethyl-5- 
isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] - 2 -yl ] methyl ] -N, 5- 
dime thyl - 2 -phenyl -2H-1,2,3- 
triazole-4-carboxamide 



8.5 



268 



N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -yl ] methyl ] -N- 
me thyl - 2 -phenoxy- 3 - 
pyridinecarboxamide 



7.6 



269 



270 



N- [ [2'- [ [ (3,4-Dimethyl-5- | 7.6 
isoxazolyl ) amino] sulf onyl ] - 
4- (2-oxazolyl) [1,1'- 
biphenyl] -2 -yl ] methyl ] - 
N ' ,N' -diethyl-N-methyl-1, 2- 
benz enedi car boxami de 



N-[ [2'-[ [ (3,4-Dimethyl-5- | 8.8 
isoxazolyl ) amino ] sul f onyl ] 
4- (2-oxazolyl) [1,1'- 
biphenyl ] -2 -yl ] methyl ] -N- 
methyl- 9H- f luorene- 9 - 
propanamide 
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A HPLC Conditions: 

Column: YMC S3 ODS 4. 6x5 Omm 

Gradient elution of 0-100%B over 8 min and held at 100%B 
for 3 min. 
5 Flow rate: 2.5 ml /min 

A: 10% MeOH-90% water-0.2% H3PO4 
B: 90% MeOH-10% water-0.2% H3PO4 
Detection Wavelength: 254 nm 

0 Examples 271 to 2 A3 

The compounds of Examples 271 to 283 have the 

structure below where, for each compound, R* is the moiety 
shown in Table III following. These compounds were 
5 prepared by a method analogous to that described in Example 
164. 
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TABLE III 



EX. 




COMPOUND NAME 


HPLC 








Retention 








Time (min)A 


271 




2'-[[[l-(l,l- 

Dimethylethyl) - S-methyl-lH- 
pyrazol-S-yl] amino]methyl] - 
N- (3, 4-dimethyl-5- 
isoxazolyl ) -4 ' - (2- 
oxazolyl) [ 1 , 1 ' -biphenyl ] -2- 
sul f onamide 


11.0AA 


272 


N 
H 


N- (3, 4 -Dimethyl -5- 
isoxazolyl ) -4 ' - (2- 
oxazolyl) -2 ' - [ (lH-pyrazol- 
3 -ylamino ) methyl ] [1,1'- 
biphenyl] -2 -sulfonamide 


5.5 


273 


V N 

N 
H 


N- {3, 4 -Dimethyl- 5- 
isoxazolyl ) -4 ' - (2- 
oxazolyl) -2 ' - [ (1H-1,2,4- 
triazol-3- 

ylamino ) methyl ] [1,1'- 
biphenyl] -2-sulf onamide 


5.3 


274 


O 


N- <3 , 4 -Dimethyl -5- 
isoxazolyl ) -2 ' - [ [ ( 5 -methyl - 
3-oxazolyl ) amino] methyl ] - 
4'- (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide 


6.8 


275 


IN 

H 


2 ' - [ t (4-Cyano-lH-pyrazol-3- 
yl ) amino] methyl ] -N- (3,4- 
dime thyl - 5 - i soxazolyl ) - 4 ' - 
(2-oxazolyl) [1,1'- 
biphenyl ] -2-sulf onamide 


6.4 


276 




N- (3 , 4-Dimethyl-5- 
isoxazolyl)-2'-[[ (3,5- 
dimethyl-2- 

pyrazinyl) amino] methyl] -4 ' - 
(2-oxazolyl) [1,1'- 
biphenyl ] - 2 - sul f onamide 


6.5 


277 




N- (3, 4 -Dimethyl -5- 
isoxazolyl) -2' - [[(3,5- 
dimethyl-2- 

pyr imidinyl ) amino ) methyl ] - 
4'- (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide 


5.9 



- 272 - 



WO 97/29748 



PCT/US97/03956 



278 




N- (3 , 4 -Dimethyl- 5- 
isoxazolyl) -2 ' - [ [ (5-ethyl- 
1,3, 4-thiadiazol-2- 
yl ) amino] methyl] -4 ' - (2- 
oxazolyl) [ 1 , 1 ' -biphenyl] -2- 
sulf onamide 


6.5 


279 




2'-[ (2- 

Benzothxazolylamxno ) methyl 3 
-N- (3,4- dime thy 1 -5- 
isoxazolyl) -4 ' - (2- 
oxazolyl) [1 , 1 ' -biphenyl] -2- 
sulf onamide 


6.8 


280 


V. 

N 
H 


2 - [ [ (4-Bromo-lH-pyrazol-3- 
yl ) amino 3 methyl ] -N- (3,4- 
dimethyl- 5 -isoxazolyl ) -4 ' - 
(2-oxazolyl) [1,1'- 
biphenyl] -2 -sulfonamide 


6 . 9 


281 


— S H 


N- (3 , 4-Dimethyl-5- 
isoxazolyl) -4 ' - (2- 
oxazolyl)-2'-[ [ [5- (2- 
thienyl) -lH-pyrazol-3- 
yl ] amino ] methyl ] [1,1'- 
biphenyl] -2 -sulfonamide 


6.7 


282 




N- (3 , 4 -Dimethyl -5- 
isoxazolyl)-2'- [ [ (6- 
methoxy-2- 

benzothiazolyl ) amino] - 
methyl] -4 ' - (2- 
oxazolyl) [1 , 1 ' -biphenyl ] -2- 
sulf onamide 


6.7 


283 


T i 

r° 


2'-[ [ [4- (4-Chlorophenyl) -6- 
ethoxy-2- 

pyrimidinyl ] amino ] methyl ] - 
N- ( 3 , 4-dimethyl-5- 
isoxazolyl ) -4 ' - (2- 
oxazolyl ) [1,1' -biphenyl ] - 2 - 
sulfonamide 


8.2 



A HPLC Conditions: 

Column: YMC S3 ODS 4. 6x5 0mm 

Gradient elution of 0-100%B over 8 min and held at 100% B 
5 for 3 min. 

Flow rate : 2.5 mL/min 
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A: 10% MeOH-90% water-0.2% H3PO4 
B: 90%MeOH-10% water-0.2% H3PO4 
Detection Wavelength: 217 nm 

5 AA HPLC Conditions: 

Column: YMC S3 ODS 4.6x150mm 

Gradient elution of 40-100% B over 25 min and held at 100% 
B for 5 min. 
Flow rate: 1.5 mL/min 
10 A: 10% MeOH-90% water-0.2% H3PO4 
B: 90%MeOH-10% water-0.2% H3PO4 
Detection Wavelength: 217 nm 



Example 2 84 

N- (4, 5 -dimethyl - 3 ■ i ao xazol vl ) -4* - (2-oxazolvl) -2* - 
[ r 3- (trifluoromethvD -lH-Dvrazol-l-vllmethvll [l, 1' - 

biphenvll -2 - sulfonamide 




20 

4 . 5 -Dimethyl- 3 -isoxazol amine 
hydrochloride 

To (4, 5 -dimethyl- 3 -isoxazolyl) carbamic acid 1,1- 
dimethylethyl ester (25.0 g, 117.79 mmol, prepared as 
25 described in Konoike, T. et al . , Tet. Lett., 37, 3339-3342 
(1996)) in a flask, 100 ml 4N HC1 in dioxane was added. 
The mixture was stirred at room temperature for 5 hrs and 
concentrated to give the title compound of this step as a 
solid which was used in the next step without further 
30 purification. 
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B • 2-Bromo-N-(A.5 -diaethvl>3- 

isoxazolvD benzenesulf onamide 

To the entirety of the solid obtained in step A and 
5 4-dimethylaminopyridine (1.44 g, 11.78 mmol) in 79 ml 

pyridine at 0°C, 2-bromobenzenesulf onyl chloride (28.59 g, 
111.90 mmol) was added in portions over 10 minutes. The 
mixture was stirred at 40°C for 6.5 hrs and concentrated. 

The residue was dissolved in 300 ml MeOH, 1000 ml 3% 
10 aqueous NaHC0 3 solution was added, and the mixture was 
concentrated in vacuo to remove most of the MeOH. The 
solid was filtered off and the aqueous filtrate was 

acidified to pH 1 with 6N HC1 at 0°C, and extracted with 

EtOAc (2x400 ml) . The extracts were washed with 100 ml IN 
15 HC1, 100 ml H 2 0 and 100 ml brine, dried and concentrated to 
give the title compound of this step (34.32 g, -95% pure, 
yield 84% for two steps). Rf=0.57, silica gel, 1:1 
hexane/EtOAc . 

20 C • 2-Brom o-N- (4 , 5 -dimethyl -3 -isoxazolvl ) -N- 

[ ( 2 -methoxvethoxv)methvl 1 benzene - 
sulfonamide 

To the title compound of step B (32.60 g, 102.78 
mmol) in 343 ml DMF at 0°C, NaH (60% in mineral oil, 4.93 

25 g, 123.34 mmol) was added in portions. After stirring at 
room temperature for 30 minutes, the mixture was cooled 

with an ice- salt bath (-15°C) and 2-methoxyethoxymethyl 

chloride (16.00 g, 128.48 mmol) was added dropwise over 20 
minutes. The reaction was stirred with an ice-salt bath 
JO for 20 minutes and then at room temperature for 1.5 hrs. 

1400 ml 1:1 hexane/EtOAc was added to the reaction mixture. 
The organic layer was separated and washed with 2x800 ml 
water, 400 ml brine and dried and concentrated. The 
residue was chroma tographed on silica gel using 2.5:1 
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hexane/EtOAc to afford the title compound of this step 
(32.12 g, 75%) as an oil. 

D. N- (4 . 5 -Dimethyl- 3 -isoxazolvl ) -2 ; -formvl- 
5 N- T ( 2 -mathoxve thoxv ) me t hvl 1 - 4 ; - ( 2- 

oxazolvl) LLi 1' -biphenvll - 2 - sulfonamide 

To a solution of the title compound of step C (22.16 
g, 52.85 mmol) in 264 ml THF at -95°C, n-butyl lithium (2M 
solution in pentane, 29.07 ml, 58.14 mmol) was added. The 
10 mixture was stirred at -95°C for 10 minutes and 

trimethylborate (6.59 g, 63.42 mmol) was added and stirred 
at -78°C for 15 minutes. The cold bath was removed and the 

mixture was warmed to room temperature slowly and stirred 
at room temperature for 0 . 5 hr . The mixture was then 

15 cooled to 0°C and 100 ml 3N HC1 was added dropwise . After 

stirring for 30 minutes, the mixture was extracted with 
CH 2 C1 2 (3 00 ml, 10 0 ml) . The combined organic extracts were 
washed with 30 ml brine, dried and concentrated to give 2- 
borono-N- (4, 5-dimethyl-3-isoxazolyl ) -N- [ (2- 

20 methoxyethoxy) methyl] benzene- sulfonamide as a gum. 

To the 2-borono-N- (4, 5 -dimethyl- 3 -isoxazolyl) -N- [ (2- 
methoxyethoxy) methyl ] benzenesulf onamide and the title 
compound of step D of Example 21 (13.32 g, 58.14 mmol) in 
264 ml of toluene and 132 ml of 95% ethanol ("EtOH"), 106 

25 ml 2M aqueous sodium carbonate and 

tetrakis (triphenylphosphine) palladium (0) (6-11 g, 5 .29 
mmol) were added and the reaction mixture heated under 

argon at 85°C for 4 hrs, cooled and diluted with 250 ml of 

EtOAc. The organic layer was separated and washed with 100 
30 ml H 2 0 and 50 ml brine, dried and concentrated. The 
residue was chroma tographed on silica gel using 1:1 
hexane/EtOAc to afford the title compound of this step 
(16.95 g, 62.7% for two steps) as a colorless gum. 
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E . N-(4,5-Dimethvl-3-isQxa zolvl > -2 
(frvdrQKVIEefcfrYl) -N- [_L2jz 
methoxvethoxvlmethvll -4 ' - (2- 
oxazolvl) [1,1^-biphenvl] ^-sulfonamide 

5 To a solution of the title compound of step D (0.37 

g, 0.76 mmol) in 10 mL of MeOH at room temperature, sodium 
borohydride (0.03 5 g, 0.93 mmol) was added and the mixture 
stirred for 2 hours. The clear solution was then 
concentrated to 5 mL and diluted with 100 mL of water and 
10 the aqueous solution was extracted with 3 x 100 mL of 

EtOAc. The combined organic extracts were then washed once 
with water and dried and evaporated to provide 0.3 g (95%) 
of the title compound of this step as a colorless gum. 

15 F . 2 ; - (Bromomethvl)-N- f 4 . 5 -dimethyl -3 - 

isoxazolvl)-N- I ( 2 -methoxvethoxv ) methvl 1 - 
4 ; - ( 2 -oxazolvl ) tl. 1' -biohenvl 1 -2- 
sulfonamide 

To a solution of the title compound of step E (0.37 
20 g, 072 mmol) in 5 mL of DMF at 5°C, triphenylphosphine 

(0.283 g, 1.08 mmol) and carbon tetrabromide (0.358 g, 1.08 
mmol) were added and the mixture stirred for 5 hours. The 
solution was then diluted with 100 mL of water and the 
aqueous solution was extracted with 3 x 100 mL of EtOAc . 
25 The combined organic extracts were then washed once with 

water and dried and evaporated. The residue thus obtained 
was chromatographed on 20 g of silica gel using 2:1 
hexane : EtOAc to afford 0.285 g (69%) of the title compound 
of this step. 

30 

G. 2 t [2 , 3-Plhvdro-3- (trifluoromethvl > -1H- 
pvrazol - 1 -vl 1 methvl 1 -N- (4 „ 5 -dimethyl -3 - 
isoxazolvl) -N- T f 2 -mathoxvethoxv ) methvl 1 - 
4 ; - f 2 -oxazolvl ) T 1 . 1 ' -biphenvl 1 -2 - 
35 sulfonamide 
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To a solution of 3- trif luoromethylpyrazole (0.0425 
g, 0.312 mmol) in 1 mL of DMF, NaH (60% suspension in 
mineral oil, 0.012 5 g, 0.312 mmol) was added and the 
mixture was stirred at room temperature under argon for 10 
minutes. The title compound of step F (0.12 g, 0.208 mmol) 
was then added and the mixture was stirred for 16 hours. 
The mixture was then added to 2 0 mL water and the solution 
was extracted with 3 x 25 mL EtOAc . The combined organic 
extracts were washed with water and dried and evaporated to 
afford 0.13 g (100%) of the title compound of this step as 
a colorless gum. 

H . N- ( 4 . 5-Dimethvl-3-isoxazolvl ) -4 • - (2- 

oxazolvl ) -2 / - r T3- (trifluoromethvl > - lH- 
pvrazol-l-vllmethvll f 1 > 1 # -bip henvl 1 -2- 

To a solution of the title compound of step G (0.13 
g, 0.31 mmol) in 10 mL of 95% aqueous EtOH, 10 mL of 6N 
aqueous hydrochloric acid was added and the mixture was 
refluxed for 1 hour. The mixture was diluted with 25 mL of 
25 water and extracted with 3 x 25 mL of EtOAc . The combined 
organic extracts were then washed once with water and dried 
and evaporated. The residue was purified by reverse phase 
preparative HPLC on a 30 x 500 mm ODS S10 column using 78% 
solvent B (90% MeOH, 10% H 2 0, 0.1% TFA) and 22% solvent A 
30 (10% MeOH, 90% H 2 0, 0.1% TFA). The appropriate fractions 
were collected and neutralized with aqueous sodium 
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bicarbonate to pH 7 and concentrated to 5 mL. The solution 
was then acidified to pH 2 using aqueous sodium bisulfate 
and the white solid was filtered and dried to provide 0.063 
g (89%) of the title compound of this Example as a white 

5 solid, m.p. 89-99°C (amorphous) . 
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What is claimed is: 




or an enantiomer, diastereomer or pharmaceutically 
acceptable salt thereof, wherein: 

one of X and Y is N and the other is 0; 
10 Rl, R 2 , r3 and R 4 are each directly bonded to a ring 

carbon and are each independently 

(a) hydrogen; 

(b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkylalkyl , cycloalkenyl , 

15 cycloalkenylalkyl, aryl, aryloxy, aralkyl or 

aralkoxy, any of which may be substituted with 
Z 1 , Z 2 and Z 3 ; 

(c) halo; 

(d) hydroxyl; 
20 ( e ) cyano ; 

(f) nitro; 

(g) -C(0)H or -C(0)R 5 ; 

(h) -CO2H or -CO2R 5 ; 

(i) -Z 4 -NR 6 R 7 ; 

25 (j) -Z 4 -N(R 10 )-Z 5 -NR 8 R 9 ; or 

(k) R 3 and R 4 together may also be alkylene or 

alkenylene, either of which may be substituted 
with Z 1 , Z 2 and Z 3 , completing a 4- to 8- 
membered saturated, unsaturated or aromatic 
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ring together with the carbon atoms to which 
they are attached; 
R 5 is alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl , cycloalkenyl , cycloalkenylalkyl , aryl or 
5 aralkyl, any of which may be substituted with Z 1 , Z 2 and 

Z3; 

R 6 , R 7 , R 8 , R 9 and R 10 are each independently 

( a ) hydrogen ; or 

(b) alkyl, cycloalkyl, cycloalkylalkyl, 

10 cycloalkenylalkyl, aryl or aralkyl, any of 

which may be substituted with Z 1 , Z 2 and Z 3 ; or 
R 6 and R 7 together may be alkyl ene or alkenylene, 
either of which may be substituted with Z 1 , Z 2 and Z 3 , 
completing a 3- to 8-membered saturated or unsaturated ring 

15 together with the nitrogen atom to which they are attached; 
or any two of R 8 , R 9 and R 10 together are alkylene or 
alkenylene, either of which may be substituted with Z 1 , Z 2 
and Z 3 , completing a 3- to 8 -membered saturated or 
unsaturated ring together with the atoms to which they are 

20 attached; 

R 11 , R 12 , R 13 and R 14 are each independently 

(a) hydrogen; 

(b) alkyl, alkenyl, alkynyl, alkoxy, 
cycloalkyl , cycloalkylalkyl , 

25 cycloalkenyl, cycloalkenylalkyl, aryl, 

aryloxy, aralkyl or aralkoxy, any of 
which may be substituted with Z 1 , Z 2 and Z 3 , 

(c) heterocycle, substituted heterocycle or 
heterocyclooxy; 

30 (d) halo; 

( e ) hydroxy 1 ; 

( f ) cyano ; 

(g) nitro; 

(h) -C(0)H or -C(0)R 5 ; 
35 (i) -C02H or -CO2R 5 ; 

(j) -SH, -S(0) n R 5 / -S(0) m -OH, -S(0) m -OR 5 , 
-0-S(0)m-0R 5 , -0-S(0) m 0H or 
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-0-S(0)m-OR 5 ; 

(k) -Z 4 -NR 6 R 7 ; or 

(1) -z4- N (r10)-z5-nr8 r 9. 

Z 1 , Z 2 and Z 3 are each independently 

5 ( a ) hydrogen ; 

(b) halo; 

( c ) hydroxy ; 

(d) alkyl; 

(e) alkenyl; 
10 (f) aryl; 

( g ) aralkyl ; 

(h) alkoxy; 

(i) aryloxy; 
(j) aralkoxy; 

15 (k) heterocycle, substituted heterocycle or 

heterocyclooxy; 

(1) -SH, -S(0) n Z 6 , -S(0) m -OH, -S(0) m -0Z6, 

-0-S(0) m -Z 6 , -0-S(0) m OH or -O-S (O) m -OZ 6 ; 

(m) oxo; 

20 (n) nitro; 

( o ) cyano ; 

(p) -C(0)H or -C(0)Z 6 ; 

(q) -CO2H or -CO2Z 6 ; 

<r) -z4-nz7z8 ; 

25 (s) -Z 4 -N(Z 1 1)-Z5-H; 

(t) -Z 4 -N(Z 1:L ) -Z 5 -Z 6 ; or 

(u) -Z 4 -N(Z 1:L > -Z5-NZ 7 Z 8 ; 

Z 4 and Z^ are each independently 

(a) a single bond; 

30 (b) -z9-s(0) n -Z 10 -; 

(c) -Z 9 -C(0) -Z 10 -; 

(d) -Z9-C(S)-Z10-; 

(e) -Z 9 -O-zl0_ ; 

(f) -Z9-S-Zl0-; 

35 (g) _ Z 9-0-C(0) -Z 1 ©-; or 

(h) -Z 9 -C{0) -O-Z 10 -; 
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Z 6 is alkyl; alkyl substituted with one to three 
groups selected from halogen, aryl, aryloxy and alkoxy; 
alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted with 
one to three groups selected from alkyl , aryl, alkenyl and 
5 alkoxyaryl; cycloalkyl to which is fused a benzene ring; 
aryloxy substituted with one or two halogens; 
cycloalkylalkyl ; cycloalkenyl ; cycloalkenylalkyl ; aryl ; 
aryl substituted with methylenedioxy or one to four groups 
selected from alkyl, dialkylamino, cyano, halogen, 
10 trihaloalkyl, alkoxy, trihaloalkoxy , dialkylaminocarbonyl , 
alkylcarbonylamino, arylalkoxy , aryloxyalkyl , 
alkylaryloxyalkyl and heterocycle; or heterocycle or 
substituted heterocycle; 

Z 7 and Z 8 are each independently hydrogen, alkyl, 
15 cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl or 

aralkyl, or Z 7 and Z 8 together are alkylene or alkenylene, 
completing a 3- to 8-membered saturated or unsaturated ring 
together with the nitrogen atom to which they are attached; 

Z 9 and Z 10 are each independently a single bond, 
20 alkylene, alkenylene or alkynylene; 

Z 11 is 

(a) hydrogen; or 

(b) alkyl, alkyl substituted with one, two or three 
halogens , cycloalkyl , cycloalkylalkyl , 

25 cycloalkenylalkyl, aryl or aralkyl; 

or any two of Z 7 , Z 8 and Z 11 together are alkylene or 
alkenylene, completing a 3- to 8-membered saturated or 
unsaturated ring together with the atoms to which they are 
attached; 
30 J is O, S, N or NR 15 ; 

K and L» are N or C, provided that at least 
one of K or L is C; 

R 15 is hydrogen, alkyl, hydroxyethoxy methyl or 
methoxyethoxy methyl; 
35 each m is independently 1 or 2 ; 

each n is independently 0 , 1 or 2 ; and 
p is 0 or an integer from 1 to 2; 
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wherein at least one of (i) to (iv) applies: 

(i) at least one of r11, r!2 § R 13 or R 14 i s 
heterocycle, substituted heterocycle or heterocyclooxy; 
(ii) at least one of Z 1 , Z 2 or Z 3 is aryl, heterocycle, 
5 substituted heterocycle or heterocyclooxy; (iii) z 6 is 
alkyl substituted with one to three groups selected from 
halogen, aryl, aryloxy and alkoxy, wherein at least one 
substituent is other than aryl; alkyl substituted with two 
or three aryl groups; cycloalkyl substituted with one to 

10 three groups selected from alkyl, aryl, alkenyl and 

alkoxyaryl; cycloalkyl to which is fused a benzene ring; 
aryloxy substituted with one or two halogens; aryl 
substituted with methylenedioxy ; aryl substituted with one 
to four groups selected from alkyl, dialkylamino, cyano, 

15 halogen, trihaloalkyl , alkoxy, trihaloalkoxy, 

dialkylaminocarbonyl , alkylcarbony lamino , arylalkoxy , 
aryloxy alkyl , alkylaryloxyalkyl and heterocycle; or 
heterocycle or substituted heterocycle; or (iv) Z 11 is 
alkyl substituted with one, two or three halogens . 

20 

2. A compound of Claim 1, wherein R 1 and R 2 are each 

independently hydrogen, alkyl, alkoxy, aryl, hydroxyalkyl , 
-CO2R 5 or -z4-NR 6 R 7 . 



25 3 . A compound of Claim 2 , wherein R 1 and R 2 are each 

independently lower alkyl or hydrogen. 

4. A compound of Claim 1, wherein the ring containing 
L, J and K is 2-oxazole. 

30 

5. A compound of Claim 1, wherein p is zero. 



6. A compound of Claim 1, wherein R 11 , R 12 , r13 and 
R 14 are independently selected from hydrogen, hydroxy, 
35 amino, heterocyclo, alkenyl, alkoxy, carboxamide or 
substituted lower alkyl. 
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7. A compound of Claim 6, wherein R 12 , R 13 and R 14 
are hydrogen and is selected from hydrogen, hydroxy, 
amino, heterocyclo, alkenyl, alkoxy, carboxamide or 
substituted lower alkyl . 

5 

8. A compound of Claim 1, wherein R3 and R 4 are each 
independently alkyl . 

9. A compound of Claim 8, wherein R 3 and R 4 are each 
10 methyl. 

10. A compound of Claim 1, wherein X is 0 and Y is N 



15 



11. A compound of Claim 1, wherein X is N and Y is O. 

12. A compound of Claim 1, selected from the group 
consisting of: 

N- [ [2 1 - [ [ (3 , 4 -Dimethyl- 5- isoxa- 
20 zolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl]methyl] -2,2, 2-tri-f luoroacetamide; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 1 , 4 1 -bis (2- 
oxazolyl) [1,1' -biphenyl] -2-sulf onamide; 

25 

(Z) -N- (3 , 4 -Dimethyl -5 -isoxazolyl) -4 ' - (2-oxazolyl) - 
2 1 - (2-phenylethenyl) [1, 1 * -biphenyl] -2-sulf onamide; 

(E) -N- (3 , 4 -Dimethyl- 5- isoxazolyl) -4 1 - (2-oxazolyl) - 
30 2 1 - (2-phenylethenyl) [1, 1 ' -biphenyl] -2-sulf onamide ; 

4-Chloro-N- [ [2 1 - [ [ (3 , 4 -dimethyl- 5 -isoxazolyl) amino] s 
ulf onyl] -4- (2-oxazolyl) - 

[1,1' -biphenyl] -2-yl]methyl]phenylacetamide; 

35 

N- (3 , 4 -Dimethyl-5- isoxazolyl) -2 ' -oxazolyl-5-yl-4 1 - 
oxazol-2-yl- [1,1* -biphenyl] -2-sulf onamide ; 
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N- (3 , 4-Dimethyl-5-isoxazolyl) -2 1 - [2- ( 1 -me thy 1 ethyl ) 
5-oxazolyl] -4 ' - (2-oxazolyl) [1, 1 • -biphenyl] -2- sulfonamide ; 

5 N- (3 , 4-Dimethyl-5-isoxazolyl) -2 (4-oxazolyl) -4 (2 

oxazolyl) [1,1' -biphenyl] -2 -sulfonamide; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [2- (1 -methyl ethyl) 
4-oxazolyl] -4 • - (2-oxazolyl) [1,1' -biphenyl] -2 -sulfonamide; 



10 



15 



20 



N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -4 * - (2-oxazolyl) -2 ' - 
[ [5- (1-me thy le thy 1) -2-oxazolyl] -methyl] [1, 1 ■ -biphenyl] -2- 
sul f onamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 * - 
[ [4- (1-methylethyl) -2-oxazolyl] -methyl] [1,1' -biphenyl] -2- 
sulf onamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 1 - (2-oxazolyl) -2 ' - 
[ t (2, 2, 2-trifluoroethyl) amino] methyl] [1,1' -biphenyl] -2- 
sul f onamide ; 



N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ■ - (2-oxazolyl) -2 1 - 
[ [ (2,2, 2-trifluoroethyl) amino] methyl] [1 , 1 • -biphenyl] -2- 
25 sul f onamide , monohydrochlor ide ; 

N- [ [2 1 - [ [ (3,4-Dimethyl-5-isoxazolyl)amino]sulfonyl] 
4- (2-oxazolyl) [1,1" -biphenyl] -2 -yl] methyl ] -N- (2,2,2- 
trif luoroethyl) -2, 2-dimethylpropanamide; 

30 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 1 - 
(2-oxazolylmethyl) [1,1' -biphenyl] -2 -sulfonamide ; 

N- (3 , 4 -Dimethyl- 5- isoxazolyl) -2 1 - [ [methyl (2,2,2- 
35 trif luoroethyl) amino] methyl] -4 ' - (2-oxazolyl) [1, 1 * - 
biphenyl] -2 -sulfonamide, trif luoroacetate (1:1) ; 
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N- [ [2 1 - [ [ (3, 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl] methyl] -3,3, 3-trif luoro-N-methylpropanamide; 

5 N- [ [2 ' - [ t (3 , 4 -Dimethyl- 5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -4- f luoro-N-methylbenzamide ; 

N- [ [2 ' - [ [ (3, 4 -Dimethyl- 5- 
10 isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -2 - f luoro-N-methylbenzamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
15 yl] methyl] -3-f luoro-N-methylbenzamide; 

4-Chloro-N- [ [2 1 - [ [ (3 , 4 -dimethyl- 5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N-me thy Ibenz amide ; 

20 

N- (3, 4 -Dimethyl -5- isoxazolyl) -2 ' - [ [ethyl (2,2,2- 
trif luoroethyl) amino] methyl] -4 ' - (2-oxazolyl) [1, 1 1 - 
biphenyl] -2 -sulf onamide; 

25 2-Chloro-N- [ [2 1 - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N-methy lbenz amide ; 

2, 4-Dichloro-N- [ [2 1 - [ [ (3 , 4 -dimethyl- 5- 
30 isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N-me thy Ibenzamide ; 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
35 yl] methyl] -3 , 4-dif luoro-N-methylbenzamide ; 
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N- (3 , 4-Dimethyl-5~isoxazolyl) -4 1 - (2-oxazolyl) -2 ' - 
[ [ (phenylmethyl) (2 , 2 , 2-trif luoroethyl) amino] methyl] [1,1'- 
biphenyl] -2 -sulfonamide; 

5 N- (3, 4-Dimethyl-5-isoxazolyl) -2 ' - [ (3 , 3 -dime thy 1- 2- 

oxo- 1 -pyrrol idinyl) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] - 
2 - sul f onamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [ (4- 
10 me thoxyphenyl) me thylamino] methyl] -4' -2-oxazolyl) [1, 1 • - 
biphenyl ] -2 -sulfonamide , monohydrochloride ; 

2 ' - [ (3, 3-Dif luoro-1 -pyrrol idinyl ) methyl] -N- (3,4- 
dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) [1, 1 • -biphenyl ] -2- 
1 5 sul f onamide , monohydrochloride ; 

N- [ [2 ' - [ [ (3, 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1, 1 • -biphenyl] -2 -yl] methyl] -N-methyl-2- 
pyraz inecarboxamide ; 

20 

N- [ [2 1 - [ [ (3, 4 -Dimethyl -5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1 ' -biphenyl] -2 -yl] methyl] -N, 3-dimethyl-2- 
thiophene-carboxamide ; 

25 3-Cyano-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1* -biphenyl] -2- 
yl ] methyl ] -N-methylbenzamide ; 

N- [ [2 1 - [ [ (3 , 4 -Dimethyl-5- isoxazolyl) amino] sulfonyl] - 
30 4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl] -2-methoxy-N- 
methylbenzamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1* -biphenyl] -2 -yl] methyl ] -2-f luoro-N- 
3 5 me t hy 1 ben z ene - ac e t ami de ; 
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N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1 1 -biphenyl] -2-yl] methyl ] -N-methyl-1 , 3- 
benzodioxole- 5 -carboxamide ; 

5 (R) -N- [ [2 ■ - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] - 

sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -a- 

methoxy-N-methylbenzeneacetamide ; 

N- [ [ 2 1 - [ [ ( 3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
10 4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -N-methyl-2- 
thiophene-butanamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl ) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1* -biphenyl] -2-yl] methyl] -3 ,4, 5-trif luoro- 
15 N-me thy lbenz amide; 

N- [ [2 1 - t t (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -2 , 4, 6-trif luoro- 
N-methylbenzamide ; 

20 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] - 4 -methoxy-N- 
me thy lbenz ene-propanamide ; 

25 4- (1, 1 -Dime thy le thy 1) -N- [ [2 1 - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
y 1 ] methyl ] -N-methylcyc lohexanecarboxamide ; 

N- [ [2 1 - [ [ (3 , 4 -Dimethyl -5 -isoxazolyl) amino] sulfonyl] - 
30 4- (2-oxazolyl) [1, 1 1 -biphenyl] -2-yl] methyl] -N-methyl-4- 
( trif luoromethyl) -benzamide; 

N- [ [2 • - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1 ' -biphenyl] -2-yl] methyl ] -N-methyl -4- 
35 ( trif luoromethoxy ) benzamide ; 
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N- [ [2 1 - [ [ (3 , 4 -Dimethyl -5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl ] tetrahydro-N- 
methyl-2- furancarboxamide ; 

5 N- [ [2 ' - [ [ (3 ,4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 

4- (2-oxazolyl) [1,1- -biphenyl] -2 -yl] methyl] -N-methyl-4- 
pyr idinecarboxamide ; 



10 



30 



N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl ] -N-methyl -3- 
pyr idinecarboxamide ; 



N-[ [2'-[ [ (3 ,4 -Dimethyl- 5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-methyl-2- 
15 pyr idinecarboxamide ; 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 
4 - ( 2-oxazolyl ) [1,1' -biphenyl ] -2 -yl ] methyl ] -N-methyl -1,2,3- 
thiadiazole-4-carboxamide; 

20 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [1,1- -biphenyl] -2 -yl] methyl] -N, 1, 5-trimethyl- 
lH-pyrazole-3-carboxamide; 

25 N-[ [2'-[ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 

4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl ] -N, 3 , 5-trimethyl- 
4 - i s oxa z o 1 ec ar boxami de ; 



N- [ [2 r - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N- 
methylbicyclo[4 .2 . 0]octa-l,3, 5-triene-7-carboxamide; 



N-[ [2'-[ [ (3, 4 -Dimethyl -5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl ) [1,1' -biphenyl ] -2 -yl ] methyl ] -3 -methoxy-N- 
35 me thy lbenzamide ; 
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N-[ [2'-[ [ ( 3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -2 , 5-dif luoro-N- 
methylbenzamide ; 

5 N- [ [2 • - [ [ (3 , 4 -Dime thyl-5 -isoxazolyl) amino] sulfonyl] - 

4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -3 , 5-dif luoro-N- 
methylbenzamide ; 

N-[ [2'-[ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
10 4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl ] -N-methyl-1- 
phenylcyclo-propanecarboxamide ; 

3- (Dimethylamino) -N- [ [2 1 - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
15 yl ] methyl ] -N-methylbenzamide ; 



N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [1, 1 • -biphenyl] -2-yl] methyl ] -N, 2 , 2-trimethyl 

3- ( 2 -methyl - 1 -propenyl ) cyclopropanecarboxamide; 

20 

N-[ [2'-[ [ (3 , 4 -Dimethyl -5- isoxazolyl) amino] sulfonyl] 

4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -N-methyl-2- 
pyridineacetamide, trif luoroacetate (1:1) ; 

25 N- [ [2 1 - [ [ (3 , 4 -Dimethyl -5 -isoxazolyl) amino] sulfonyl] 

4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] me thy 1] -N-methyl -4- 
pyridineacetamide, trif luoroacetate (1:1) ; 



30 



N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] 
4- (2-oxazolyl) [ 1 , 1 ' -biphenyl ] -2-yl ] methyl ] -N-methyl-3- 
pyridineacetamide , trif luoroacetate (1:1) ; 



N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1, 1 * -biphenyl] -2-yl] methyl] -N, 1 -dimethyl -1H- 
35 indo 1 e - 2 - c ar boxami de ; 
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N- [ [2 • - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1* -biphenyl] - 2 -yl] methyl] -2,3, 6-trif luoro- 
N-methylbenzamide ; 

5 N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 

4 - ( 2 -oxazolyl ) [ 1 , 1 ' -biphenyl ] - 2 -yl ] methyl ] - 1 , 2 , 3 , 4 - 
tetrahydro-N-methyl-2 -naphthalenecarboxamide ; 

N- [ [2 ' - [ t (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
10 4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N, 2 , 4 , 6- 
tetramethylbenzeneacetamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl -5 -isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1, 1 ' -biphenyl] -2-yl] me thy 1] -N -me thy 1-1, 3- 
1 5 benzodioxole- 5-acetamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1' -biphenyl ] -2 -yl ] methyl ] -N-methyl -4- (1- 
methylethoxy ) benzamide ; 

20 

N- [ [2 1 - [ [ (3 , 4 -Dimethyl -5 -isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1 , 1 1 -biphenyl] -2-yl] methyl] -2 , 3-dimethoxy-N- 
methylbenzamide ; 

25 1- (1, 1-Dimethyl) -N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1" -biphenyl] -2- 
y 1 ] methyl ] -N , 3-dimethyl-lH-pyrazole-5-carboxamide; 

N- t [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] - 
30 4- (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -N-methyl-3- 
( trif luoromethyl ) benzamide ; 

N-[ [2'-[ [ ( 3, 4-Dimethyl-5-isoxazolyl) amino] sulf onyl ]- 
4- (2-oxazolyl) [1,1 ' -biphenyl] -2-yl] methyl ] -4-fluoro-N- 
35 methyl - 1 -naphthalenecarboxamide ; 
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3 , 5-Dichloro-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N-me thy lbenz amide ; 

5 3 , 4-Dichloro-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1/ 1 ' -biphenyl] -2- 
yl ] methyl ] -N-methylbenzamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] - 
10 4- (2-oxazolyl) [1,1 1 -biphenyl] -2 -yl] methyl] -1- (4- 
methoxyphenyl ) -N-methylcyclopropane-carboxamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5- isoxazolyl ) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1 • -biphenyl] -2 -yl] methyl] -2 , 3 , 5 , 6- 
15 tetraf luoro-N-methylbenzamide; 

N- [ [2 • - [ [ (3 , 4 -Dimethyl -5 -isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-me thyl -4- 
( trif luorome thyl) benzene-ace tamide; 

20 

2, 6-Dichloro-N- [ [2 *- [ [ (3 , 4-dimethyl-S- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1* -biphenyl] -2- 
yl ] methyl ] -N-me thy lbenzeneacetamide ; 

25 N- [ [2 1 - [ [ (3 , 4-Dimethyl-5- isoxazolyl) amino] sulf onyl] - 

4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -3- fluoro-N- 
methyl-5- (trif luoromethyl)benzamide; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] - 
30 4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -4- fluoro-N- 
methyl-2 - ( trif luorome thyl ) benzamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] - 
4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl] -N-me thy 1-oc- 

35 pheny lbenzeneacetamide ; 
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2- (2-Chlorophenoxy) -N- [ [2 ' - [ [ (3 , 4 -dimethyl- 5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1/ 1 1 -biphenyl] -2 
yl ] methyl ] -N, 2 - dime thy lpropanamide ; 

5 2-Chloro-N- [ [2 ' - [ [ (3 , 4 -dimethyl -5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2 
yl] methyl] -3 , 4-dimethoxy-N-methylbenzamide; 



10 



2- (2 , 4-Dichlorophenoxy) -N- [ [2 1 - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] - 4- (2-oxazolyl) [1,1' -biphenyl] -2 
yl ] methyl ] -N-methylacetamide ; 



2-Chloro-N- [ [2 " - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
15 yl] methyl] -N-methyl-5- ( trif luoromethyDbenzamide; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -2 1 - [hydroxy (5 -phenyl - 
2-oxazolyl) methyl] -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2 - 
sulfonamide; 

20 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - 
[ (5 -phenyl -2-oxazolyl) methyl] [1, 1 1 -biphenyl] -2 -sulfonamide ; 

2'-[ [ (2 / 2-Difluoro-2-phenylethyl) amino] methyl ] -N- 
25 (3 , 4 -dimethyl -5 -isoxazolyl) -4 1 - (2-oxazolyl) [1, 1 1 -biphenyl] - 
2 -sulfonamide, monohydrochloride; 

N- (3 , 4-Dimethyl -5- isoxazolyl) -2 * - ( lH-imidazol-1- 
ylmethyl) -4 • - (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide , 
30 monohydrochloride ; 

N- {3 , 4-Dimethyl-5- isoxazolyl) -4 1 - (2-oxazolyl) -2 1 - 
[ (4 -phenyl- 1 -piper azinyl) methyl] [1,1' -biphenyl] -2- 
sulf onamide ; 

35 
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2 ' - [ ( 2 , 3-Dihydro-lH-indol-l-yl ) methyl ] -N- ( 3 , 4- 
dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
sulf onamide , monohydrochloride ; 

5 N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -4 ■ - (2-oxazolyl ) -2 1 - 

[ (2-phenyl-lH-imidazol-l-yl)methyl] [1 , 1 1 -biphenyl] -2- 
sulf onamide , monohydrochloride ; 

2 ' - [ (1, 3-Dihydro-l, 3 -dioxo-2H-isoindol-2-yl) methyl] - 
10 N- (3 , 4-dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 r - (2-oxazolyl) - 
2' [ (1, 2 , 3 , 4-tetrahydro-l-quinolinyl)methyl] [ 1 , 1 ' -biphenyl ] - 
15 2 - sulf onamide; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [ (1- 
methylethyl) (2 , 2 , 2-trif luoroethyl ) aminojmethyl ] -4 ' - (2- 
oxazolyl) [1, 1' -biphenyl] -2-sulf onamide; 

20 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 1 - [ [ [1- 
(trif luoromethyl) ethyl] amino] methyl] -[1,1' -biphenyl] -2- 
sul f onamide ; 

25 N- (3 , 4-Dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ (3- 

phenyl-lH-pyrazol-l-yl) methyl] [1,1' -biphenyl] -2- 
sul f onamide ; 

N- ( 3 , 4 -Dimethyl-5- isoxazolyl) -4 ■ - (2-oxazolyl) -2 ' - (1H- 
30 pyrazol-l-ylmethyl) [1,1' -biphenyl] -2-sulf onamide; 

2 1 - [ (1, 3-Dihydro-l-oxo-2H-isoindol-2-yl)methyl] -N- 
(3 , 4-dimethyl-5-isoxazolyl) -4 1 - (2-oxazolyl) [1,1 ' -biphenyl] - 
2-sulf onamide ; 

35 
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N- (3 , 4 -Dimethyl-5- isoxazolyl) -2 ' - [ [ (3 , 4 -dimethyl- 5- 
isoxazolyl) amino] methyl] -4 ■ - [2-oxazolyl) [1, 1 • -biphenyl] -2- 
sul f onamide ; 

5 N- (3 , 4 -Dimethyl -5 -isoxazolyl) -4 1 - (2-oxazolyl) -2 • - (2H- 

1, 2, 3-triazol-2-ylmethyl) [1,1 • -biphenyl] - 2 -sul f onamide ; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl ) -2 ' - (1H- 
1,2, 3-triazol-l-ylmethyl) [1,1' -biphenyl] -2-sulf onamide; 

10 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -2 ■ -{ (3 , 3-dimethyl-2-oxo- 
1 -piper idinyl) methyl] -4 ' - (2-oxazolyl) [1,1- -biphenyl] -2- 
sulf onamide; 

15 N- [ 1 2 1 - [ [ (3, 4 -Dimethyl- 5 -isoxazolyl) amino] sul fonyl] -4- 

(2-oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl] -N-methyl-2- 
phenoxyacetamide ; and 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ (4 , 4 -dimethyl- 3 -oxo- 
20 2 -isoxazolidinyl) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2 - 
sulfonamide . 

13. A compound of claim 1, selected from the group 
consisting of: 

25 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [2- (1- 
methylethyl) -lH-imidazol-l-yl]methyl] -4 ' - (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide; 

30 N- (3 , 4-Dimethyl-5- isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ (5- 

phenyl-2H-tetrazol-2-yl)methyl] [1, 1 ' -biphenyl] -2 - 
sulfonamide; 

N- (3, 4-Dimethyl-5-isoxazolyl) -2 ' - [ (5-methyl-lH- 
35 tetrazol-l-yl ) methyl ] -4 ' - ( 2-oxazolyl ) [1,1' -biphenyl ] -2 - 
sul f onamide ; 
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N- (3, 4-Dimethyl-5-isoxazolyl) -2'- [ ( 5 -methyl -2H- 
tetrazol-2-yl) methyl] -4' - (2-oxazolyl) [1, 1 ' -biphenyl] -2- 
sul f onamide ; 

5 N- (3 , 4 -Dimethyl- 5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - 

[ (5-phenyl-2H-l,2, 4-triazol-2-yl)methyl] [1, 1 ' -biphenyl] -2- 
s u 1 f onam i de ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4' - (2-oxazolyl) -2 ' - 
10 [ [3 - (trif luoromethyl) -lH-pyrazol-l-yl] methyl] [1,1'- 
biphenyl] -2-sulf onamide ; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -2 ' - [ [3- (3 -me thy 1-2- 
pyrazinyl) -lH-pyrazol-l-yl] methyl] -4 ' - (2-oxazolyl) [1,1'- 
15 biphenyl] -2-sulf onamide; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [3- (2 -methyl- 5- 
pyridinyl) -lH-pyrazol-l-yl] methyl] -4 ' - (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide ; 

20 

2 ' - (IH-Benzotriazol-l-ylmethyl) -N- (3 , 4-dimethyl-5- 
isoxazolyl) -4 ' - (2-oxazolyl) [1,1* -biphenyl] -2-sulf onamide; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 • - 
25 [ (1, 2, 3-triazolo [4 , 5-b] pyridinyl) methyl] [1,1' -biphenyl ] -2- 
sulfonamide, Isomers A and B; 

2 ' - [ (3, 4-Dihydro-2H-pyrido[3, 2-b] -1 , 4-oxazin-4- 
yl ) methyl ] -N- (3 , 4 -dimethyl- 5 -isoxazolyl) -4 ' - (2- 
30 oxazolyl) [1, 1 • -biphenyl] -2-sulf onamide; 

N- (3 , 4 -Dimethyl -5- isoxazolyl) -4 ■ - (2-oxazolyl) -2 ' - 
[ (imidazolo [4, 5b] -pyridinyl) methyl] -[1,1' -biphenyl] -2- 
sulf onamide, Isomers A and B; 

35 
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2 [ (3, 3-Dif luoro-2, 3-dihydro-2-oxo-lH-indol-l- 
yl) methyl ] -N- (3 , 4-dimethyl-5-isoxazolyl ) -4 ' - (2- 
oxazolyl) [1,1' -biphenyl] -2-sulf onamide; 

5 N- (3 , 4-Dimethyl-5-isoxazolyl) -2 * - [ (4- 

pyrimidinyl amino) methyl] -4 ' - (2-oxazolyl) [1,1" -biphenyl ] -2- 
sul f onamide ; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -2 1 - (4- 
10 morpholinylmethyl) -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
sul f onamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ■ - [ ( 4 -methyl- 1- 
piperazinyl) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
15 sulfonamide; 

l-Acetyl-4- [ [2 ' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] piperazine ; 

20 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ [4- 
(2,2, 2-trif luoroethyl ) -1-piperazinyl] methyl] [1,1'- 
biphenyl] -2-sulf onamide dihydrochloride; 

25 N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 

( 2-oxazolyl) [1,1' -biphenyl] -2 -yl] me thy 1] -N-me thy 1-1H- 
indo le - 2 - c arboxami de ; 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
30 ( 2-oxazolyl ) [1,1' -biphenyl ] -2 -yl ] methyl ] -2 , 3 -dihydro-N- 
me thy 1 - 1H- indene - 2 - c arboxami de ; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - 
[ (1,2,3, 4-tetrahydro-l-oxo-2-isoquinolinyl) methyl] [1,1'- 
35 biphenyl] -2-sulf onamide ; 
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2 ' - (IH-Benzimidazol-l-ylmethyl) -N- (3 , 4 -dimethyl- 5- 
isoxazolyl) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide; 

2 ' - [ (2 , 3-Dihydro-2-oxo-3-benzoxazolyl)methyl] -N- (3 , 4- 
5 dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sul f onamide ; 

2 ' - [ (2, 3-Dihydro-2-oxo-lH-indol-l-yl)methyl] -N- (3,4- 
dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) [1, 1 ' -biphenyl] -2- 
10 sulfonamide; 

N- (3 , 4-dimethyl-5-isoxazolyl) -2 ' - [ (4, 4 -dimethyl -2 -oxo- 
1-pyrrolidinyl) methyl] -4' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sul f onamide; 

15 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
( 2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -N, 1 , 3-trimethyl- 
lH-pyrazole-5-carboxamide; 

20 N- [ [2 ' - t [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 

(2-oxazolyl) [l f 1 ' -biphenyl] -2-yl] methyl ] -N, 2- 
dimethylbenzeneacetamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
25 ( 2-oxazolyl ) [1,1' -biphenyl ] -2-yl ] methyl ] -1-ethyl-N, 3 - 
dimethyl - lH-pyrazol e- 5 - carboxamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
( 2-oxazolyl ) [1,1' -biphenyl ] - 2 -yl ] methyl ] -N , 1 , 3 , 5 - 
30 tetramethyl- lH-pyrazole-4 -carboxamide; 

N-[ [2'-[ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1, 1' -biphenyl] -2-yl ] methyl] -2 , 6-dif luoro-N- 
methylbenzamide ; 

35 
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N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl)amino] sulfonyl] -4- 
( 2 -oxazolyl ) [1,1' -biphenyl ] -2 -yl] methyl ] -2 -methoxy-N- 
me thylbenzeneacetamide ; 

5 N-[[2'-[ [ (3, 4-Dimethyl-5-isoxazolyl)amino] sulfonyl] -4- 

( 2 -oxazolyl ) [1,1' -biphenyl ] - 2 -yl ] methyl ] - 3 -me thoxy-N- 
me thylbenzeneacetamide ; 

N- [ [2 '- [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
10 (2-oxazolyl) [1, 1 ' -biphenyl] -2-yl]methyl] -4-methoxy-N- 
me thylbenzeneacetamide ; 

4-Chloro-N-[ [2'- [ [ (3 , 4-dimethyl-5- 
isoxazolyl ) amino] sulfonyl ] -4- { 2-oxazolyl ) [1,1' -biphenyl ] -2 - 
15 yl ] methyl ] -N-methylbenzeneacetamide ; 

2-Chloro-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N-methylbenzeneacetamide ; 

20 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2 -oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl] -2 , 6-dif luoro-N- 
me thylbenzeneacetamide ; 

25 N-[ [2'-[ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 

(2 -oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -3 , 5-dif luoro-N- 
me thylbenzeneacetamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
30 (2-oxazolyl) [ 1 , 1 ' -biphenyl] -2-yl]methyl] -2 , 5-dif luoro-N- 
me thylbenzeneacetamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2 -oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -2 , 4-dif luoro-N- 
35 me thylbenzeneacetamide ; 
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N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1,1' -biphenyl] - 2 -yl] methyl] -N-methyl-4- 
quinolinecarboxamide ; 

5 N-[ [2'-[ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 

( 2 - oxaz o ly 1 ) [1,1' -bipheny 1 ] - 2 -y 1 ] me thy 1 ] -N-me thy 1 - 6 - 
benzothiazolecarboxamide ; 

3- (1, 1-Dimethylethyl) -N- [ [2 '- [ [ (3 , 4-dimethyl-5- 

10 isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2 
yl] methyl] -N, 1 -dimethyl -lH-pyrazole- 5 -carboxamide; 

4- Chloro-N- [ [2 ' - [ [ (3 , 4 -dimethyl -5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2 
15 yl ] methyl ] -2 -methoxy-N-methylbenzamide ; 

3- ( 1 , 1-Dimethylethyl ) -N- [ [2' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2 
yl] methyl] -N-me thy 1 - 1 -phenyl - 1H- 1 , 2, 3-triazole-5- 
20 c ar boxami de ; 

2,3-Dihydro-N- [ [2'- [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl] methyl] -N, 4 -dimethyl -2- thioxo-3- thiazoleacetamide; 

25 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl-5- isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl] -N, 3-dimethyl-5- 
( trif luoromethyl) -4-isoxazolecarboxamide; 

30 3- (1 , 1-Dimethylethyl) -N- [ [2 ' - [ [ (3 , 4 -dimethyl-5 - 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] - 1 -ethyl -N-me thyl- IH-pyrazole- 5 -carboxamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 
35 (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-methyl-5- (1- 
pyrrolidinyl) -2H-tetrazole-2-acetamide; 
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N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
(2-oxazolyl) [1, 1' -biphenyl] -2-yl]methyl] -N-methyl-3- 
( trif luoromethyl ) benzeneacetamide; 

5 N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5 -isoxazolyl) amino] sulfonyl] -4- 

(2-oxazolyl) [1, 1 '-biphenyl] -2 -yl] methyl] -N-methyl-2- 
( trif luoromethyl ) benzeneacetamide; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
10 (2-oxazolyl) [1, 1' -biphenyl] -2 -yl] methyl ] -N, 1 -dimethyl -1H- 
benzimidazole-2-propanamide; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5- isoxazolyl) amino] sulfonyl] -4- 
( 2 - oxazolyl ) [ 1 , 1 ' -biphenyl ] - 2 -yl ] methyl ] -N , 2 -dimethyl - 4 - 
15 (trif luoromethyl) -3-pyridinecarboxamide; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl ] -N-methyl-5- (2- 
pyridinyl ) -2 - thiophenecarboxamide ; 

20 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1, 1' -biphenyl] -2-yl]methyl] -N-methyl- 4 -phenyl - 
1,2, 3-thiadiazole-5-carboxamide; 

25 N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 

(2 -oxazolyl) [1,1' -biphenyl] - 2 -yl] methyl] -N-me thyl- 4- (1, 2 , 3- 
thiadiazol-4-yl ) benzamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 
30 (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-me thyl - 2 - oxo - 
3 (2H) -benzoxazolepropanamide; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1, 1 ' -biphenyl] -2-yl]methyl] -N, 5-dimethyl-2- 
3 5 pheny 1 - 4 - oxa z o 1 eac e t amide ; 
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N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1,1 ' -biphenyl] -2 -yl] methyl] -N~methyl-1, 4- 
dithiaspiro [4 . 5] decane-8-carboxamide ; 

5 4-Chloro-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1, 1 ' -biphenyl] -2- 
yl ] methyl ] -N, 1 , 3 - tr imethyl - lH-pyrazolo [ 3 , 4 -b] pyridine- 5 - 
carboxamide ; 

10 N-[ [2'-[ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 

(2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl ] -N-methyl-1 -phenyl - 
5 -propyl - lH-pyrazole-4 -ace tamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl ] -4- 
15 (2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl ] -N-methyl- 3- [ (4- 
methylphenoxy ) methyl ] benz amide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 
( 2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-methyl- 5- [3- 
20 ( tri f luoromethyl ) phenyl ] - 2H- tetrazole-2 -ace tamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl- 5- isoxazolyl) amino] sulfonyl] -4- 
( 2-oxazolyl) [1,1' -biphenyl] - 2 -yl] methyl] -N-methyl- 5- ti- 
me thyl- 3- ( tri f luoromethyl) -lH-pyrazol-5-yl] -2- 
25 thiophenecarboxamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5- isoxazolyl) amino] sulfonyl] -4- 
( 2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] me thy 1] -N, 4-dimethyl-5- [3- 
( tr if luoromethyl) phenyl] -5-thiazoleacetamide; 

30 

1- (4-Chlorophenyl) -N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl] methyl] -N-methyl- 5- (trif luoromethyl) -lH-pyrazole-4- 
carboxamide ; 

35 
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N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulf onyl] -4- 
< 2-oxazolyl) [1, 1 ' -biphenyl] - 2-yl] methyl] -N, 6 -dimethyl -2- 
pyr idinecarboxamide ; 

5 N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 

(2-oxazolyl) [1, 1' -biphenyl] - 2 -yl ] methyl ] -N-me thy 1 - 2 - 
thiopheneacetamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5 -isoxazolyl) amino] sulf onyl] -4- 
10 (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] -N-me thy 1-2 - 
(phenylmethoxy ) benzeneacet amide ; 

3- (2-Chloro-6-f luorophenyl) -N- [ [2'-[ [ (3 , 4-dimethyl-S- 
isoxazolyl ) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
15 yl] methyl] -N, 5-dimethyl-4-isoxazolecarboxamide; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5- isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1, 1' -biphenyl] -2-yl]methyl] -N, 1 -dimethyl- 1H- 
pyrazole-4 -carboxamide ; 

20 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
{ 2-oxazolyl) [1, 1' -biphenyl] - 2 -yl] methyl ] -N, 5 -dimethyl -1H- 
pyrazole- 3 -carboxamide ; 

25 N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 

( 2-oxazolyl ) [1,1' -biphenyl ] -2-yl ] methyl ] -N-methyl-2- 
thiophenecarboxamide ; 

N- [ [2 ' - [ [ {3 , 4-Dimethyl-5- isoxazolyl) amino] sulfonyl] -4- 
30 (2-oxazolyl) [1, 1 ' -biphenyl] -2-yl] methyl] -N-methyl-3- 
thiophenecarboxamide ; 

6-Chloro-N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
35 yl ] methyl ] -N-methyl - 3 -pyr idinecarboxamide ; 
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N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
(2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl ] methyl ] -N-methyl-lH- 
i ndo 1 e - 5 - c ar boxami de ; 

5 2-Chloro-N-[ [2'-[[ (3 , 4 -dimethyl- 5- 

isoxazolyl) amino] sulf onyl] -4- < 2-oxazolyl) [1,1' -biphenyl] -2- 
yl]methyl] -N, 6-dimethyl-4-pyridinecarboxamide; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
10 (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-methyl-4- 
cinnolinec ar boxami de ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
( 2-oxazolyl ) [1,1' -biphenyl ] -2 -yl ] methyl ] -N-methyl- 1H- 
1 5 indole- 1 -acetamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulf onyl] -4- 
{ 2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl] -N-methyl -1H- 
indole-3 -acetamide ; 

20 

2 , 3-Dihydro-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1, 1' -biphenyl] -2- 
yl] methyl] -N-methyl -lH-indene-2 -acetamide; 

25 N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5- isoxazolyl) amino] sulf onyl] -4- 

( 2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl] - 5 - f luoro-N-me thy 1 - 
1H - indo 1 e - 2 - c arboxamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl -5 -isoxazolyl) amino] sulf onyl] -4- 
30 (2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl] - 3 , 5-dimethoxy-N- 
methylbenz amide ; 

5-Chloro-N- [ [2 ' - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
35 yl] methyl] -2-methoxy-N-methylbenzamide; 
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2, 6-Dichloro-N- [ [2 ' - [ [ ( 3 , 4 -dime thy 1-5- 
isoxazolyl ) amino ) sulf onyl ] -4- (2-oxazolyl) [1, 1 ' -biphenyl] -2- 
yl ] methyl ] -N-methyl-3 -pyridinecarboxamide ; 

5 3- (Acetylamino) -N- [ [2 ' - [ [ (3 , 4 -dimethyl- 5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N , 4 -dime thylbenzamide ; 

N- [ [2 ' - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
10 (2-oxazolyl) [1,1' -biphenyl] - 2 -yl] methyl ] -N, 5 -dimethyl- l- 
phenyl-lH-pyrazole-4-carboxamide; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
( 2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -4-methoxy-N- 
15 methyl -2 -quinolinecarboxamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1,1' -biphenyl] -2-yl] methyl ] -N, 5 -dimethyl -2- 
phenyl-2H-l, 2 , 3-triazole-4-carboxamide; 

20 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5- isoxazolyl) amino] sulfonyl] -4- 
(2-oxazolyl) [1, 1 ' -biphenyl] -2-yl] methyl ] -N-methyl- 2- 
phenoxy-3 -pyridinecarboxamide ; 

25 N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5- isoxazolyl) amino] sulf onyl] -4- 

( 2-oxazolyl) [1, 1' -biphenyl] -2-yl] methyl] -N' ,N' -diethyl -N- 
me thyl -1,2 -benzenedicarboxamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
30 ( 2 -oxazo ly 1 ) [1,1' -biphenyl ] - 2 -yl ] methyl ] -N-methyl - 9H- 
f luorene-9-propanamide ; 

2 ' - [ [ [1- (1, 1-Dimethylethyl) -3-methyl-lH-pyrazol-5- 
yl] amino] methyl] -N- (3 , 4-dimethyl- 5 -isoxazolyl) -4' - (2- 
35 oxazolyl) [1 , 1 ' -biphenyl] -2-sulf onamide; 
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N- ( 3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ (1H- 
pyrazol- 3 -ylamino) methyl] [1,1' -biphenyl] -2 -sulfonamide ; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ (1H- 
5 1,2, 4 -triazol- 3 -ylamino) methyl] [1, 1 ' -biphenyl] -2- 
sulf onamide ; 

N- (3,4-Dimethyl-5-isoxazolyl)-2'- [ [ (5 -methyl- 3- 
oxazolyl) amino]methyl] -4 ' - (2-oxazolyl) [1,1* -biphenyl] -2- 
10 sulfonamide; 

2' - [ [ ( 4 -Cyano-lH-pyrazol- 3 -yl) amino] methyl ] -N- (3,4- 
dimethyl- 5- isoxazolyl ) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sul f onamide ; 

15 

N- (3, 4-Dimethyl-5-isoxazolyl) -2 ' - [ [ (3 , 5-dimethyl-2- 
pyrazinyl) amino]methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sul f onamide ; 

20 N- ( 3, 4 -Dimethyl -5- isoxazolyl) -2' -[ [ (3 , 5 -dimethyl -2- 

pyrimidinyl) amino] methyl] -4 ' - (2-oxazolyl) [1,1* -biphenyl] - 2- 
sul f onamide ; 

N- (3,4-Dimethyl-5-isoxazolyl) -2'- [ [ (5-ethyl-l, 3 , 4- 
25 thiadiazol -2 -yl) amino] methyl] -4 ' - (2-oxazolyl) [1, 1 ' - 
biphenyl] -2-sulf onamide; 

2 ' - [ ( 2 -Benzothiazolylamino) methyl] -N- (3 , 4 -dimethyl -5- 
isoxazolyl) -4'- (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide 

30 

2 ' - [ [ ( 4 -Bromo-lH-pyrazol- 3 -yl) amino] methyl] -N- (3,4- 
dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl ) [1,1' -biphenyl ] -2- 
sul f onamide ; 

35 N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ [ [5- 

(2-thienyl) -lH-pyrazol-3-yl] amino]methyl] [1, 1 ' -biphenyl] -2 - 
sulfonamide; 
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N- (3, 4-Dimethyl-5-isoxazolyl) -2 ' - [ [ ( 6-methoxy-2 - 
benzothiazolyl) amino] methyl] -4 ' - (2-oxazolyl) [1,1'- 
biphenyl] -2-sulf onamide; 

5 

2' - [ [ [4- (4-Chlorophenyl) -6-ethoxy-2- 
pyrimidinyl] amino] methyl] -N- (3 , 4-dimethyl-5-isoxazolyl) -4 ' - 
(2-oxazolyl) [1, 1 ' -biphenyl] -2 -sulfonamide; and 

10 N- (4, 5-dimethyl-3-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - 

[ [3- (trif luoromethyl) -lH-pyrazol-l-yl] methyl] [1,1'- 
biphenyl] -2-sulf onamide . 

14. A method of treating endothelin-related disorders 
15 in a mammal, which comprises administering to said mammal 

an effective endothelin-related disorder treating amount of 
a compound of Claim 1 . 

15. A method of treating hypertension, which 

20 comprises administering an effective hypertension treating 
amount of a compound of Claim 1 . 

16 . A method of treating pulmonary hypertension, 
which comprises administering an effective pulmonary 

25 hypertension treating amount of a compound of Claim 1. 

17 . A method of treating primary pulmonary 
hypertension, which comprises administering an effective 
primary pulmonary hypertension treating amount of a 
compound of Claim 1. 

18. A method of treating low renin hypertension, 
which comprises administering an effective low renin 
hypertension treating amount of a compound of Claim 1 . 

19. A method of treating renal, glomerular or 
mesangial cell disorders, which comprises administering an 
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effective renal, glomerular or mesangial cell disorder 
treating amount of a compound of Claim 1. 

20. A method of treating endotoxemia, which comprises 
5 administering an effective endotoxemia treating amount of a 

compound of Claim 1. 

21. A method of treating ischemia, which comprises 
administering an effective ischemia treating amount of a 

10 compound of Claim 1, 

22. A method of treating atherosclerosis, which 
comprises administering an effective atherosclerosis 
treating amount of a compound of Claim 1. 

15 

23. A method of treating restenosis, which comprises 
administering an effective restenosis treating amount of a 
compound of Claim 1 . 

20 24. A method of treating subarachnoid hemorrhage, 

which comprises administering an effective subarachnoid 
hemorrhage treating amount of a compound of Claim 1 . 

25. A method of treating benign prostatic 

25 hypertrophy, which comprises administering a benign 

prostatic hypertrophy treating amount of a compound of 
Claim 1 . 

26. A method of treating congestive heart failure in 
30 a mammal, which comprises administering to said mammal an 

effective congestive heart failure treating amount of a 
compound of Claim 1 . 

27. A method of treating migraine in a mammal, which 
35 comprises administering to said mammal an effective 

migraine treating amount of a compound of Claim 1. 
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28. The method of claim 14, wherein said compound of 
Claim 1 is used in combination with at least one 
angiotensin II (All) receptor antagonist, renin inhibitor, 
angiotensin converting enzyme (ACE) inhibitor, dual neutral 
5 endopeptidase (NEP)-ACE inhibitor, diuretic or cardiac 
glycoside. 



29. A pharmaceutical composition for the treatment of 
an endothelin-related disorder, comprising a compound of 

10 Claim 1 in an amount effective therefor and a 
physiologically acceptable vehicle or carrier. 

30. A pharmaceutical composition of Claim 29, further 
comprising at least one angiotensin II (All) receptor 
antagonist, renin inhibitor, angiotensin converting enzyme 
(ACE) inhibitor, dual neutral endopeptidase (NEP)-ACE 
inhibitor, diuretic or cardiac glycoside. 



15 



20 



25 



30 



31. A compound selected from the group consisting of: 

2 ' - [ t (3, 4-Dimethyl-5-isoxazolyl) amino] -sulfonyl] -4- 
(2-oxazolyl) [1, 1 ' -biphenyl] -2 -carboxylic acid methyl ester; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - ( 1 -hydroxy- 1- 
methylethyl) -4 ' - (2-oxazolyl) [1,1 • -biphenyl] -2-sulf onamide ; 

N- [ [2 ' - [ [ (3 , 4-Dimethyl-5~isoxa- 
zolyl) amino] sulfonyl] -4- (2-oxazolyl) [1 , 1 ' -biphenyl ] -2- 
yl ] methyl ] -2 -methylpropanamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - 
[ (methylamino)carbonyl] -4 ' - (2-oxazolyl) [1,1* -biphenyl] -2- 
sul f onamide ; 



N- [ [2 1 - [ E (3,4-Dimethyl-5-isoxazolyl)amino]~ 
sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -N, 2 , 2-trimethylpropanamide; 
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N- [ [2 ' - t [ (3 , 4-Dimethyl-5-isoxazolyl) amino] - 
sulfonyl] -4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl ] -N- 
methylbenzamide ; 

5 

N-Cyclopropyl-N- [ [2 1 - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
yl] methyl] -2 , 2-dimethylpropanamide; 

10 (E) -N- (3, 4-Dimethyl-5-isoxazolyl) -2 1 - (4 -me thy 1-2- 

pentenyl) -4 ' - (2-oxazolyl) [1/ 1 ' -biphenyl] -2 -sulfonamide ; 

(Z) -N- (3, 4-Dimethyl-5-isoxazolyl) -2 1 - (4-methyl-2- 
pentenyl) -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2 -sulfonamide; 

15 

N- (3, 4-Dimethyl-5-isoxazolyl) -2 ' - (4-methylpentyl) - 
4 1 - (2-oxazolyl) [1,1' -biphenyl] -2 -sulfonamide ; 

trans-N- (3 , 4-Dimethyl-5-isoxazolyl) -2 1 - [ [2- (1- 
20 me thy le thyl ) eye lopropyl] methyl] -4 ' - (2-oxazolyl) [1, 1 ■ - 
biphenyl] -2 -sulfonamide; 

cis-N- (3, 4-Dimethyl-5-isoxazolyl) -2 • - [ [2- ti- 
me thyl ethyl ) eye lopropyl ] methyl ] -4 f - (2-oxazolyl) - [1, 1 1 - 
25 biphenyl ] - 2 - sul f onamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2- 
oxazolyl) [1, 1 • :2m 1 1 -terphenyl] -2 -sulfonamide; 

30 N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -3 ' 1 -( 1-me thy le thyl ) - 

4'- (2-oxazolyl) :2',1' * -terphenyl] -2 -sulfonamide ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 * 1 - (1 -me thyl ethyl) - 
4 '- (2-oxazolyl) [1,1' :2* ,1' ' -terphenyl] -2-sulf onamide; 

35 
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N- (3 , 4-Dimethyl-5-isoxazolyl) -2 1 - [2- ( li- 
me thy lethoxy) ethyl ] -4 1 - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
sul f onamide ; 

5 N- ( 3 , 4 -Dimethyl- 5 -isoxazolyl) -2 1 - [2- [ (1- 

me thy 1 ethyl) sulfonyl] ethyl] -4 ' - (2-oxazolyl) [1,1* -biphenyl] - 
2 - sul f onamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
10 4- ( 2-oxazolyl ) [ 1 , 1 ' -biphenyl ] -2 -yl ] methyl ] -N- ( 1- 
methylethyl ) -2 , 2 -dime thy lpropanamide ; 

N- t [2 ' - [ [ (3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
15 yl ] methyl ] -N- ( 1-methylethyl ) propanamide ; 

2 ' - (Cyanomethyl ) -N- (3 , 4-dimethyl-5-isoxazolyl ) -4 ■ - 
(2-oxazolyl) [1,1* -biphenyl] -2 -sulfonamide ; 

20 N- ( 1 , 1-Dimethylethyl) -2 1 - [ [ (3 , 4-dimethyl-5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1, 1 ' -biphenyl] -2- 
acet amide ; 

2 1 - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] - 
25 N,N-dimethyl-4- (2-oxazolyl) [1,1* -biphenyl] -2 -ace tamide; 

N-Cyclopropyl-N- [ [2 1 - [ [ (3 , 4-dimethyl-5- 
isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl ] methyl ] -2 -me thy lpropanamide ; 

30 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ [ ti- 
me thy le thy 1) amino] methyl] -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
sulf onamide ; 

35 N- [ [2 ' - [ [ (3 , 4-Dimethyl-5- 

isoxazolyl) amino] sulfonyl] -4- (2-oxazolyl) [1, 1 ' -biphenyl] -2- 
yl ] methyl ] -N-methylcyclopropanecarboxamide ; 
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N- (3 , 4-Dimethyl- 5 -isoxazolyl) -2 ' - [ {2- 
me thy lpropoxy) methyl] -4 1 - (2-oxazolyl) [1,1' -biphenyl] -2- 
sul f onamide ; 

5 

N- {3 , 4 -Dimethyl- 5-isoxazolyl) -2 1 - [ [ (2- 
methylpropyl ) sulf onyl ] methyl ] -4 ' - ( 2 -oxazolyl ) [1,1'- 
biphenyl] -2 -sulfonamide; 

10 N- [ [2 ■ - [ [ {3 , 4-Dimethyl-5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1, 1 ' -biphenyl] -2 
yl ] methyl ] -N, 2-dimethylpropanamide ; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -2 1 - [ [methyl (2- 
15 methylpropyl) amino] methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] - 
2 - sul f onamide ; 

N- [ [2 1 - [ [ {3 , 4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2 
20 yl ] methyl ] -N-methylbenzeneacetamide ; 

N- (3 , 4 -Dimethyl -5- isoxazolyl) -2 ' - 
[ ( me thylphenyl amino) methyl] -4 ' - (2-oxazolyl) [1,1' -biphenyl] 
2 -sulf onamide, trif luoroacetate (1:1) ; 

25 

N- [ [2 * - [ [ (3, 4-Dimethyl-S- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 
yl] methyl] -N, a, a-trimethylbenzeneacetamide; 

30 N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - [ (1- 

methylethoxy) methyl] -4 • - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
sul f onamide ; 

N~ [ [2 " - [ [ (3 , 4-Dimethyl-5- 
35 isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1, 1 ' -biphenyl] -2 
yl ] methyl ] -N-methylbenzenepropanamide ; 
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N- [ [2 ' - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl ] -N- 
methyl eye lopentanecarbox- amide ; 

5 N-[ [2'-[ [ (3 , 4 -Dime thyl-5 -isoxazolyl) amino] sulfonyl] - 

4- (2-oxazolyl) [1,1 1 -biphenyl ] - 2 -yl ] methyl ] -ti- 
me thy 1 eye lohexanecarbox- amide ; 

N-[ [2 f -[ [ (3,4-Dimethyl-5-isoxazolyl)amino]sulfonyl]- 
10 4- (2-oxazolyl) [1, 1 1 -biphenyl] -2 -yl] methyl] -N- 
methylcyclohexane-propanamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N-methyl-1- 
15 naphthaleneacetamide ; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1,1' -biphenyl ] -2-yl] methyl ] -N- 
methylcyclopropaneacetamide ; 

20 

N- [ [2 1 - [ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
4 - ( 2 - oxazolyl ) [1,1' -biphenyl ] -2 -yl ] methyl ] -N , 3 , 3 - 
tr imethylbutanamide ; 

25 N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] - 

4- (2-oxazolyl) [1, 1 • -biphenyl] -2 -yl] methyl ] -N- 
methylcyclopentane-propanamide ; 

N- [ [2 ■ - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] - 
30 4- (2-oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] -N- 
methylcyclohexaneacetamide ; 

N- [ [2 ' - [ [ (3 , 4 -Dimethyl -5- isoxazolyl) amino] sulfonyl] - 
4- (2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl ] -N-methyl-1- 
35 naphthalenecarboxamide ; 
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N- (3 , 4 -Dime thyl-5- isoxazolyl) -4 ■ - (2-oxazolyl) -2 ' - 
phenoxymethyl) [1,1* -biphenyl] -2-sulf onamide; 

N- (3 , 4 -Dimethyl- 5 -isoxazolyl) -4 * - (2-oxazolyl) -2 ' - (3- 
5 phenylpropoxy) [1,1' -biphenyl ] -2-sulf onamide ; 

2 ' - [ ( [1, 1- Biphenyl] - 4 -yloxy) methyl] -N- (3,4- 
dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2- 
sulf onamide ; 

10 

N- [ [2 • -[ [ (3,4-Dimethyl-5- 
isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
yl] methyl] -N-methyl [1,1' -biphenyl] -4-carboxamide; 

15 N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - (2 -hydroxy- 4- 

phenylbutyl) -4 1 - (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide, 
Isomer A; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - (2 -hydroxy- 4- 
20 phenylbutyl) -4 ' - (2-oxazolyl) [1,1' -biphenyl] -2-sulf onamide, 
Isomer B; 

N- [ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
( 2 -oxazolyl ) [1,1' -biphenyl ] - 2 -yl ] ethyl ] -N- 
25 methylbenzeneacetamide ; 

* 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 1 - 
t (phenylamino) methyl] -4 ' - (2-oxazolyl) [1, 1 1 -biphenyl] -2- 
s u 1 f onami de ; 

30 

[ [2 1 - [ [ (3 , 4-Dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
{ 2 -oxazolyl ) [1,1' -biphenyl ] -2 -yl ] methyl ] methylcarbamic 
acid, phenyl ester; 

35 [ [2 ' - [ [ (3 , 4-Dimethyl- 5 -isoxazolyl) amino] sulf onyl] -4- 

(2 -oxazolyl) [1,1' -biphenyl] -2 -yl] methyl] methylcarbamic 
acid, phenylmethyl ester; 
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N- (3 , 4-Dimethyl-5-isoxazolyl) -2 ' - 
[ [methyl (phenylmethyl ) amino] methyl] -4 ' - (2-oxazolyl) [1, 1 ' - 
biphenyl] -2-sulf onamide; 

5 

N- (3 , 4-Dimethyl-5-isoxazolyl) -2 f - [ [methyl (2- 
phenylethyl) amino] methyl] - 4 ' - (2-oxazolyl) [1,1' -biphenyl] -2 - 
sulfonamide; 

10 N, N, N' -Trimethyl-N' - [ [2 ' - [ [ (3 , 4 -dimethyl- 5- 

isoxazolyl) amino] sulf onyl] -4- (2-oxazolyl) [1,1' -biphenyl] -2- 
y 1 ] methyl ] urea ; 

N- (3 , 4-Dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ (3- 
15 phenyl-2-oxo-l-imidazolidinyl) methyl] [1, 1 ' -biphenyl ] -2- 
sul f onamide ; 

N- (3 , 4-dimethyl-5-isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ (2- 
oxo-3-methyl-l-imidazolidinyl) methyl] [1,1 ' -biphenyl ] -2- 
20 sulfonamide; 

N- (3 , 4 -dimethyl- 5 -isoxazolyl) -4 ' - (2-oxazolyl) -2 ' - [ [2- 
oxo-3- (1-methylethyl) -1-imidazolidinyl] methyl] [1, 1 ■ - 
biphenyl] -2-sulf onamide; 

25 

N- [ [2 ' - [ [ (3 , 4-dimethyl-5-isoxazolyl) amino] sulf onyl] -4- 
( 2-oxazolyl ) [1,1' -biphenyl ] -2-yl ] methyl ] -N, 3 - 
dimethylbutanamide ; 

30 N- [ [2 '-[ [ (4, 5-Dimethyl-3 -isoxazolyl) amino] sulfonyl] -4- 

( 2 -oxazolyl ) [1,1' -biphenyl ] -2-yl ] methyl ] -N, 4 , 4 - 
tr imethylpentanamide ; 

N-[ [2'-[ [ (3, 4-Dimethyl-5-isoxazolyl) amino] sulfonyl] -4- 
35 (2-oxazolyl) [l f 1 ' -biphenyl] -2-yl] methyl] -N- 
methylcyclobutanecarboxamide ; 
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N-[ [2'- [ [ (3,4-Dimethyl-5-isoxazolyl)amino]sulfonyl]-4- 
(2-oxazolyl) [1, 1 ' -biphenyl] -2 -yl] methyl] -N- 
methylbenzenebutanamide ; and 

5 N- [ [2 ' - [ [ (3 , 4 -Dimethyl- 5 -isoxazolyl) amino] sulfonyl] -4- 

( 2 -oxazolyl ) [1,1' -biphenyl ] -2 -y 1 ] methyl ] -N-methyl [1,1'- 
biphenyl ] -2 -carboxamide . 

32 . A method of treating endothelin-related disorders 
10 in a mammal, which comprises administering to said mammal 

an effective endothelin-related disorder treating amount of 
a compound of Claim 31. 

33. A method of treating hypertension, which 

15 comprises administering an effective hypertension treating 
amount of a compound of Claim 31. 

34. A method of treating pulmonary hypertension, 
which comprises administering an effective pulmonary 

20 hypertension treating amount of a compound of Claim 31. 

35. A method of treating primary pulmonary 
hypertension, which comprises administering an effective 
primary pulmonary hypertension treating amount of a 
compound of Claim 31. 

36. A method of treating low renin hypertension, 
which comprises administering an effective low renin 
hypertension treating amount of a compound of Claim 31. 

37. A method of treating renal, glomerular or 
mesangial cell disorders, which comprises administering an 
effective renal, glomerular or mesangial cell disorder 
treating amount of a compound of Claim 31. 
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38 . A method of treating endo toxemia, which comprises 
administering an effective endotoxeraia treating amount of a 
compound of Claim 31. 

5 3 9. A method of treating ischemia, which comprises 

administering an effective ischemia treating amount of a 
compound of Claim 31. 

40. A method of treating atherosclerosis, which 
10 comprises administering an effective atherosclerosis 

treating amount of a compound of Claim 31. 

41. A method of treating restenosis, which comprises 
administering an effective restenosis treating amount of a 

15 compound of Claim 31. 

42. A method of treating subarachnoid hemorrhage, 
which comprises administering an effective subarachnoid 
hemorrhage treating amount of a compound of Claim 31. 

20 

43 . A method of treating benign prostatic 
hypertrophy, which comprises administering a begign 
prostatic hypertrophy treating amount of a compound of 
Claim 31. 

25 

44 . A method of treating congestive heart failure in 
a mammal, which comprises administering to said mammal an 
effective congestive heart failure treating amount of a 
compound of Claim 31. 

30 

45. A method of treating migraine in a mammal, which 
comprises administering to said mammal an effective 
migraine treating amount of a compound of Claim 31. 

35 46. The method of claim 32, wherein said compound of 

Claim 31 is used in combination with at least one 
angiotensin II (All) receptor antagonist, renin inhibitor, 
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angiotensin converting enzyme (ACE) inhibitor, dual neutral 
endopeptidase (NEP)-ACE inhibitor, diuretic or cardiac 
glycoside . 

5 47 . A pharmaceutical composition for the treatment of 

an endothelin-related disorder, comprising a compound of 
Claim 31 in an amount effective therefor and a 
physiologically acceptable vehicle or carrier. 

10 48. A pharmaceutical composition of Claim 47, further 

comprising at least one angiotensin II (All) receptor 
antagonist, renin inhibitor, angiotensin converting enzyme 
(ACE) inhibitor, dual neutral endopeptidase (NEP)-ACE 
inhibitor, diuretic or cardiac glycoside. 

15 

49 . A compound of the formula 




I 



20 or an enantiomer, diastereomer or pharmaceutical ly 
acceptable salt thereof, wherein: 

one of X and Y is N and the other is 0; 
R 1 , R 2 , R 3 and R 4 are each directly bonded to a ring 
carbon and are each independently 
25 ( a ) hydrogen ,- 

(b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkylalkyl , cycloalkenyl , 
cycloalkenylalkyl, aryl, aryloxy, aralkyl or 
aralkoxy, any of which may be substituted with 
30 Z 1 , Z 2 and Z 3 ; 
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10 



15 



(c) halo; 

(d) hydroxy 1; 

( e ) cyano ; 

(f) nitro; 

(g) -C(0)H or -C(0)R 5 ; 

(h) -C02H or -CO2R 5 ; 

(i) -z4-nr6 r 7 ; 

(j) -z4- N (r10)-z5-nr8r9 ; or 

(k) r3 and R 4 together may also be alkylene or 

alkenylene, either of which may be substituted 
with Z 1 , Z 2 and Z 3 , completing a 4- to 8- 
membered saturated, unsaturated or aromatic 
ring together with the carbon atoms to which 
they are attached; 
R 5 is alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl, cycloalkenyl , cycloalkenylalkyl , aryl or 
aralkyl, any of which may be substituted with Z 1 , z 2 and 

Z3; 

R 6 , R 7 , R 8 , R 9 and R 10 are each independently 
20 (a) hydrogen; or 

(b) alkyl, cycloalkyl, cycloalkylalkyl , 

cycloalkenylalkyl, aryl or aralkyl, any of 
which may be substituted with Z 1 , Z 2 and Z 3 ; or 
R 6 and R 7 together may be alkylene or alkenylene, 
25 either of which may be substituted with Z 1 , Z 2 and Z 3 , 

completing a 3- to 8-membered saturated or unsaturated ring 
together with the nitrogen atom to which they are attached; 
or any two of R 8 , R 9 and R 10 together are alkylene or 
alkenylene, either of which may be substituted with Z 1 , Z 2 
30 and Z 3 , completing a 3- to 8-membered saturated or 

unsaturated ring together with the atoms to which they are 
attached; 

R 11 , R 12 , R 13 and R 14 are each independently 
(a) hydrogen ; 
35 (b) alkyl, alkenyl, alkynyl, alkoxy, 

cycloalkyl , cycloalkylalkyl , 
cycloalkenyl , cycloalkenylalkyl , aryl , 



-320- 



PCT/US97/03956 



aryloxy, aralkyl or aralkoxy, any of 

which may be substituted with Z 1 , z2 and Z 3 , 

heterocycle, substituted heterocycle or 

he t er o eye 1 o oxy ; 

halo ; 

hydroxyl ; 

cyano ; 

nitro; 

-C(0)H or -C(0)R 5 ; 
-C02H or -C02R5; 

-SH, -S(0) n R 5 , -S(0) m -OH, -S(0) m -OR 5 , 
-0-S (O)m-OR 5 , -OS (0) m 0H or 
-0-S(0) m -OR 5 ; 

-Z 4 -NR 6 R 7 ; or 
-Z 4 -N(R 10 ) -Z 5 -NR 8 R 9 ; 
Z2 and Z3 are each independently 
hydrogen ; 
halo ; 
hydroxy ; 
alkyl ; 
alkenyl ; 
aryl ; 
aralkyl ; 
alkoxy; 
aryloxy; 
aralkoxy; 

heterocycle, substituted heterocycle or 
het erocyc looxy ; 

-SH, -S(0) n Z 6 , -S(0) m -OH, -S(0) m -OZ 6 , 
-0-S(0) m -Z 6 , -0-S(0) m OH or -0-S (O) m -OZ 6 ; 

oxo; 
nitro; 
cyano ; 

-C(0)H or -C(0)Z 6 ; 
-CO2H or -CO2Z 6 ; 

-Z 4 -NZ 7 Z 8 ; 
-Z 4 -N(Z 1:L ) -Z 5 -H; 
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(t) -Z 4 -N(Z 1:L )-z5-z6; or 
(u) -Z4-N(Z 1:L > -Z 5 -NZ 7 Z 8 ; 

Z 4 and Z 5 are each independently 

(a) a single bond; 

(b) -z9-s(0) n -Z 10 -; 



(c) -Z 9 -C(O)-Z 10 - ; 

(d) -zS-cCSJ-Z 1 **-; 

(e) -z9-O-zl0- ; 

(f) -Z9-S-Zl0-; 

(g) -Z 9 -0-C<0) -Z 10 -; or 

(h) -Z 9 -C(0)-0-zl°- ; 

Z 6 is alkyl; alkyl substituted with one to three 
groups selected from halogen, aryl, aryloxy and alkoxy; 
alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted with 
one to three groups selected from alkyl, aryl, alkenyl and 
alkoxyaryl; cycloalkyl to which is fused a benzene ring; 
aryloxy substituted with one or two halogens; 
cycloalkylalkyl ; cycloalkenyl ; cycloalkenylalkyl ; aryl ; 
aryl substituted with methylenedioxy or one to four groups 
selected from alkyl, dialkylamino, cyano, halogen, 
trihaloalkyl, alkoxy and trihaloalkoxy; or heterocycle or 
substituted heterocycle; 

Z 7 and Z 8 are each independently hydrogen, alkyl, 
cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl or 
aralkyl, or Z 7 and Z 8 together are alkylene or alkenylene, 
completing a 3- to 8-membered saturated or unsaturated ring 
together with the nitrogen atom to which they are attached; 

Z 9 and Z 10 are each independently a single bond, 
alkylene, alkenylene or alkynylene; 



halogens , cycloalkyl , cycloalkylalkyl , 
cycloalkenylalkyl, aryl or aralkyl; 
or any two of Z 7 , Z 8 and Z 11 together are alkylene or 
alkenylene, completing a 3- to 8-membered saturated or 




hydrogen ; or 

alkyl, alkyl substituted with one, two or three 
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unsaturated ring together with the atoms to which they are 
attached; 

J is O, S, N or NR 15 ; 

K and L are N or C, provided that at least 
5 one of K or L is C; 

R 15 is hydrogen, alkyl, hydroxyethoxy methyl or 
methoxyethoxy methyl; 

each m is independently 1 or 2; 
each n is independently 0, 1 or 2 ; and 
10 p is 0 or an integer from 1 to 2 ; 

wherein at least one of (i) to (iv) applies: 

(i) at least one of R 11 , R 12 , R 13 or R 14 is 
heterocycle, substituted heterocycle or heterocyclooxy; 
(ii) at least one of Z 1 , Z 2 or Z 3 is aryl, heterocycle, 
15 substituted heterocycle or heterocyclooxy; (iii) Z 6 is 

alkyl substituted with one to three groups selected from 
halogen, aryl, aryloxy and alkoxy, wherein at least one 
substituent is other than aryl; alkyl substituted with two 
or three aryl groups; cycloalkyl substituted with one to 
20 three groups selected from alkyl, aryl, alkenyl and 

alkoxyaryl; cycloalkyl to which is fused a benzene ring; 
aryloxy substituted with one or two halogens; aryl 
substituted with methylenedioxy ; aryl substituted with one 
to four groups selected from alkyl, dialkylamino, cyano, 
25 halogen, trihaloalkyl , alkoxy and trihaloalkoxy; or 

heterocycle or substituted heterocycle; or (iv) Z 11 is 
alkyl substituted with one, two or three halogens. 
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